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pinball noun tables 


USEIUS PAGE NO. 1 EO S4 


PIOOO THB POLLCMINa IffiFEHS TO THB NCXN TABLES 
mOOl CCHPONENT <XI» NUMBER INTEBPRBTATICW 


00000 

00001 

00010 

XIXXX 

ixxxx 

END OP COMPONENT CCDB NITBERS 
SP BOUTINB CODE NUMBBiR 


1 COMPONENT 

2 COMPONENT 

3 COMPONENT 

BIT4 = 1. decimal only 
BITS = 1. NO LOAD 


interpretation 


R1009 

RIOIO 

RlOll 

R1012 

R1013 

R1014 

RIOIS 

Rioie 

RIOIT 

R1018 

R1019 

R1020 

R1021 

R1022 

R10221 

Ria222 

R10223 

Ria23 

R1024 


00000 OCTAL ONLY 

00001 STRAIGHT FRACTIONAL 

00010 <3XJ DEGREES (XXX.XX) 

00011 arithmetic SF 

00100 ARITH dpi OUTCWJLT BY 2EXP14 AT END) INCSTRAIWT) 

00101 ARITH DP 2 OUTC straight) INCSLtATEND) 

00110 Y OPTICS degrees (XX.)OOC MAX 89.999) • 

00111 ARITH DP3 OTT ( SL 7 AT END) IN ( STRAICJIT) 

01000 whole HOURS IN Rl, WHOLE MINUIBS (MCD 60) IN R2, ^ 

SECCNDS (MOD 60) OXX.XX IN R3. *** ALAiWS IF USED WITH OCTAL 

01001 MINUTES (MCD 60) IN D1D2, D3 BLANK, SECQTOS (Md) 60) IN D4D5 

LIMITS TO 59B59 IP MAG EXCEEDS THIS VALUE. 

ALARMS IF USED WITH CCTAL IN (ALAR4) 

01010 ARITH DP4 CUT (STHAICSIT) IN ( SL 3 AT HND) 

01011 ARITHl SP OUTCMULT BY 2EXP14 at B®) INCSTRAICHT) 

01100 2 INTEGERS IN DiD 2, D4D5 , 03 blank. .. 

ALAIWS IP USED WITH (J3TAL IN (ALARD 

END OP SP ROUTINE CODE NLPBERS 
SP CONSTANT CODE NU«BR INTERPRETATICN 


IN ( SL 3 AT HHD) 
INCSTRAICHT) 


IN (ALARI'D 


R1025. 

R1026 

R102T 

R1028 

R1029 

R1030 

R1031 

R1032 

R1034 

R1035 

R10351 

R1037 

R103T1 


«H0LE U® ARITH 

DP Til® SEC (lOOC.XX SEC) U® ARITHDPl 

spare 

CDU DBGHEBS U® CIXJ DEGREES 

y OPTICS DECREES U® Y C*>TICS DEGREES 
DP DEGREES C90) yX.XXK DEG U® ARITHDPs 
DP DEGREES C36O) lOOC.XX DEG U® ARnHDP4 
DEGREES (180) )OCX.XX DEG U® ARITH 
WEICHT2 (XXXXX. LBS) U® ARITHl 

POSITIONS (XXX.XX NAUTICAL MILES) 

U® ARITHDPS 

POSITICN4 (XXXX.X NAUTICAL MIU!S) 

U® ARITHDPS 


I 




I 
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R1038 

R1039 

R1040 

R10401 

R10402 

Rl04a25 

R10403 

R10404 

R104a5 

R10406 

R1040T 

R10408 

R1041 

H1042 

R1043 

Ri044 

R1045 

R1046 

R104T 

R1048 

R1049 

RlOSO 

R1051 

R1052 

R1053 


01001 

01010 

01011 

01100 

01101 

01101 

OHIO 

01111 

10000 

10001 

10010 

10011 


V^IW2 (XXXJOC. PT/SSC) USS ARnHDP4 
^^IW3 (XXXX.X PT/sai) USB ARITHDPs 
H|mTTOjra®2B3(89.998f«X) USB ARITH 
TRIM IffiOIffiBS (XXX. XX D3Q) USE ARITh 

OMOOtBB. SUB FT FT) USE ARITH 
M»®fT fX1000(EB.Fr LBS) USB ARITH 
V^m/2VS (XXXXX. FT/SECIUSB ARITKDPa 
fX)0a.X NAur Mil USE ARITHDP3 
ACCELEHATICW (XXX.XX OIUSS ARIlHDPa 
^ POSITIQia <XXXX.X NAur MI) USE ARITHDPt 

PMITKNg <XXX.XX NAur Ml) USE ARITHDP4 
^*ap SP CCHS-WNT CCBE fWEERS USE ARITHDPz 

^(^R than sincx^ phecisicn scales, put aoorrss of major part into 

OC^ loads place +0 INTO MAJOR PART DATA INTO HTsira 
OCIAL DISPUAXS SlOff MINOR PART 

TO GET At BOIH MAJOR AND MINOR PARTS! IN OCTAL) USE NON n< 

s 
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riNBALL NOUN TJAKBS 

US FOLUMINO FDUrlKSS AHE FOa E2ADINO THE NOUN TABLES AND THE SP V^S 
(«HI® AES IN A SSPAEATS HAW FRCM 1KB REST ® PINBALL) 

BOUTINES AEE in ike S»3 bank as the tables, they AES CALLED Z. 

LCDNNTAB loads NNADISM with ike NNADTAB aiTICf, NNTYPTGM WITH IKE 
NNTTPTAB entry IP IKS NOUN IS MIXED, mADlTEM IS LOADED WITH 1KB PIMT 
TOADOTAB E^m^Y! IDfiD2ia4 IKE SECttlD IDADDIAB ENTRY. IlMDaTBM IKE THIRD 
nVAODTAB ENTRY, KJIt-triEM WITH THE BHIMXTAB BITHY. MIXBH IS SET FOR 
MIXED ® normal noun. 


1200 

120001 REF 
120002 


06.3262 

42,2000 

42,2062 


bank 06 

SBTLOC PINBALL3 

bank 


12001 RH' 


COtNT 42/NClNS 


3 LAST 233 
1 


4 LAST 265 
1 


REF 5 LAST 265 


REF 1 
REF 12 


LAST 236 


UST 243 
LAST 265 
LAST 265 


REF 30 
REF T1 
REF 1 
REF 1 


LAST 198 
LAST 265 
LAST 255 
LAST 261 


REF 31 LAST 265 

REF 2 LAST 265 

ref 2 last 265 

REF 1 


42.2062 

42.2063 

42.2064 

42.2065 

42.2066 
42,206T 

42.2070 

42.2071 

42.2072 

42.2073 

42.2074 

42.2075 

42.2076 

42.2077 

42.2100 

42.2101 

42.2102 

42.2103 

42.2104 

42.2105 

42.2106 

42.2107 

42.2110 

42.2111 

42.2112 

42.2113 

42.2114 

42.2115 

42.2116 

42.2117 


52 152 0 
51«002 1 
3 2133 1 
54 146 0 
51«002 1 

3 2277 1 
54 147 1 

4 1002 0 

6 4726 0 
0 0006 1 
6 2100 1 
3 4712 1 
54 140 0 
0 2116 0 
3 4711 1 
54 140 0 
51«002 1 
3 2777 1 
54 153 1 
3 4747 1 

7 0146 0 
54 002 1 
50 000 1 
3 256 3 0 
54 150 1 
0 0006 1 

5 0002 0 
3 2565 0 
52 152 0 
52 006 0 


DXCH 

IDAD2TPM 

SAVE RETURN INFO IN IDAD2TE4, IDAD3TEM. 

INDEX 

NCUNBEO 


CAP 

NNADTAB 


TS 

NNADTB4 


INDEX 

NOUNREO 


CAP 

NNTYPTAB 


TS 

NNTYPTEM 


CS 

NOUNREO 


AD 

EXTPND 

HIXCCN 

NOUN NIWBER 0/E FIRST MIXED NOUN 

BzMP 

LCDMIXNN 

CAP 

CNE 

NOUN NU5BER L/ FIRST MIXED NOW 

TS 

MIXBR 

NORMAL. +1 INTO MIXBR. 

TC 

LODNLV 


CAP 

TWO 

MIXED. +2 INTO MIXBR. 

TS 

MIXBR 


INDEX 

NOUNREO 


CAP 

H/IMXTVAB -40D 

FIRST MIXED NOUN = 40. 

TS 

UDMXTEM 


CAP 

IXWlO 


MASK 

NNADTEM 


TS 

O 

TPMP 

INDEX 

A 


CAP 

idaddtab 


TS 

EXTEND 

IDADiTEM 

LOAD IDADlTSM WITH FI^ IDADDTAB ENTRY 

INDEX 

0 

LOAD IDAD2TEM WITH 2ND IDADDTAB ENTRY 

DCA 

IDADDIAB +1 

LOAD IDADalFM WITH 3BD IDADDTAB ENTRY. 

DX® 

IDAD2TEM 

PUT RETURN INFO INTO A, L. 

DXCM 

Z 



REP 2 LAST 243 4726 MIXCCN = OCT^O 

OTSFOUT loads SFISNPl, SFIE4P2 WITH THE DP SFOTIAB ENTRIES. 


FIRST MIXED NON =40. IDEC 40^ 


I 
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1233 

1234 

1235 

1236 
123T 
1238 

R1239 

1240 

1241 

1242 

1243 

1244 
41400 

1401 

1402 

1403 

1404 

1405 

1406 
140T 

1408 
414081 
414082 

1409 

1410 

1411 

1412 

1413 
414131 

1414 

1415 

1416 


REP 

REP 

REP 


T2 last 265 
1 

2 last 
2 last 


260 

285 


42.2120 

42.2121 

42.2122 

42.2123 

42.2124 

42.2125 


52 124 1 
0 0006 1 
5 0000 1 
3 2514 0 
52 124 1 
52 000 0 


OTSPQUr 


SPCCM 


OXW S^lSlPi 
BOH© 

INDEX A 
UCA SPOUMB 
E«CH SPIEMPl 
DXCH Z 


_ • — az 000 0 IwCH r 

OrSPIN UMDS SPimPl, SPIEMPz with the dp SPINTAB ©milES. 
3 LAST 286 


HEP 

I«P 

REP 

US' 


T3 LAST 266 
1 
1 


REP 

REP 

REP 

HEP 


3 LAST 227 
1 
1 


2 LAST 80 
4 LAST - 179 


REP 1 


1417 

REP 

2 

LAST 

T4 

1418 

REP 

3 

LAST 

238 

1419 

REF 

T 

LAST 

244 

1420 

REP 

8 

LAST 

266 

1421 

REP 

5 

lAST 

238 

1422 

REP 

1 



1423 

REP 

9 

LAST 

266 

1424 





1425 

REP 

3 

LAST 

240 

1426 

REP 

4 

LAST 

266 

A14261 





1427 

REP 

5 

LAST 

266 

1428 

REP 

4 

LAST 

257 


42,2126 

52 124 1 

OTSPIN DxCH 

SPTBMPi 

42,2127 

0 0006 1 

EXTEND 

42,2130 

5 0000 1 

INDEX 

A 

42,2131 

3 2444 1 

DCA 

. SPINXAfl 

42,2132 

1 2124 0 

TCP 

SPCCM 

42,2133 

00000 1 

NNADTAB OCT 

00000 

42,2134 

40000 0 

OCT 

40000 

42,2135 

40000 0 

OCT 

40000 

42,2136 

40000 0 

OCT 

40000 

42,2137 

00000 1 

OCT 

0 

42,2140 

01045 1 

ECADR 

DSPTBMl 

42,2141 

01131 0 

ECADR 

OPTICNl 

42,2142 

01003 0 

ECADR 

XREQ 

42,2143 

01363 0 

ECADR 

ALMCADR 

42,2144 

00375 0 

ECADR 

PAILREQ 

42,2145 

77776 1 

OCT 

77776 

42,2146 

00000 1 

OCT 

00000 

42,2147 

01051 1 

ecadr 

OPTICNX 

42,2150 

00000 1 

' OCT 

00000 

42,2151 

00000 1 

OCT 

0 

42,2152 

77777 0 

OCT 

77777 

42,2153 

01051 1 

ECADR 

DSPTTMX 

42,2154 

01333 0 

ECADR 

CPHIX 

42,2155 

01155 1 

ECADR 

THETAD 

42,2158 

01155 1 

ECADR 

THBTAD 

42,2157 

00032 0 

ECADR 

axix 

42,2160 

00037 0 

ECADR 

PIPAX 

42,2161 

01155 1 

ECADR 

THETAD 

42,2162 

00000 1 

OCT 

00000 

42,2163 

01051 1 

ECADR 

DSPTSM2 ♦ 

42,2164 

01045 1 

ECADR 

DSPTEMl 

42,2165 

01045 1 

ECADR 

DSPTKMi 

42,2166 

01362 1 

ECADR 

SKBE 
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2XfSPCCKlM) ARRIVES IN SFIEMPl . 


2XtSPCCNtM) ARRIVES IN SPTEMPl . 


NN NOIWAL NCCJNS 

00 not in use 

01 SPECIPY NMCJIINE ADDRESS (PRACTICDAL) 

02 SPECIPY MA(5lINE ADDRESS CwHOLE) 

03 SPECIPY MACHINE ADDRESS CDEGREES) 

04 ware 

05 4N01XAR EHROR/DIPREflENCE 

06 OPTICN CCDE 

07 ecadr op word to be MCDIPIED 
CUES POR bits to BE MODIFIED 

1 TO set OR 0 TO BESET SELECTS) BITS 

08 AIAIW DATA 

09 AIAIW CODES 

10 channel to be SPECIFIH) 

11 spare 

12 OPTICN CCDE 

(USED BY EXTENDED VERBS CNLY) 

13 SPARE 

14 SPARE 

15 incrbaent machine address 

16 time op event (HRS, min, SEC) 

17 ASTRCNAur TOTAL ATTITUDE 

18 Auto maneuver ball anctles 

19 bypass attitude TRIM MANEUVER 

20 KTXJ AN(3LES 

21 PIPAS 

22 NB» ICDu ANGIES 

23 SPARE 

24 delta TIME FOR AGC CLOCK (HRS, MIN, SEC) 

25 CHECKLIST 

(USED WITH PLEASE PERFORM ONI^Y) 

28 PRIO/DELAY, ADRES, BBCCN 
27 SEIE test CN/QFF SWITCH 
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L PINBALL NOUN TABLES 


1429 

1430 

1431 

1432 

1433 

1434 

1435 

1436 
143T 

1438 

1439 

1440 
R14401 

REP 

HEP 

REP 

REP 

R® 

REP 

REP 

REP 

REP 

REP 

RHP 

END 

42,216T 00000 1 

g LAST 266 42,2170 01045 1 

T LAST 26T 42,2171 01045 1 

8 LAST '267 42,2172 01045 1 

2 LAST 69 42,2173 02345 1 

15 LAST 213 42,2174 03412 0 

9 LAST 267 42,2175 01045 1 

3 LAST 212 42,2176 03660 1 

9 LAST- 240 42,2177 00024 1 

3 LAST 171 42,2200 03662 0 

2 LAST 83 42,2201 01516 1 

1 42,2202 02640 1 

CP nnadtab por normal NOJNS 

OCT 

BCADR 

ECADR 

ECADR 

ECADR 

ECADR 

BCADR 

ECADR 

BCADR 

ECADR 

ECADR 

BCADR 

0 

DSPTfiMl 

DSPTS41 

Dspraii 

-TPER 

tig 

DSPTSMl 

TTOGO 

TINE2 

TTPI 

TBT 

T 3 TOT 4 

A14402 

1441 





42,2203 

64000 0 

OCT 

64000 

A14411 

A14412 

1442 





42,2204 

02003 0 

OCT 

02003 

A14421 

1443 





42,2205 

24006 1 

OCT 

24006 

A14431 

A14432 

1444 





42,2206 

24011 1 

OCT 

24011 

A14441 

A14442 

1445 





42,2207 

64014 0 

OCT 

64014 

A14451 

A14452 

1446 





42,2210 

64017 0 

OCT 

64017 

A14461 

A14462 

144T 

1448 





42. 2211 

42.2212 

02022 0 

22025 0 

OCT 

OCT 

02022 

22025 

A14481 

1449 





42,2213 

22030 1 

OCT 

22030 

A14491 

1450 





42,2214 

24033 1 

OCT 

24033 

A14501 

A1450Z 

1451 





42,2215 

64036 0 

OCT 

64036 

A14511 

A14512 

1452 





42,2216 

22041 1 

OCT 

22041 

A14521 

1453 

1454 





42,2217 

42,2220 

00044 1 

24047 1 

OCT 

OCT 

00044 

24047 


A14541 

A14S42 
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28 SPARE 

29 XSM LAUNCH AZIMUIH 

30 TARGET CODES 

31 TIME OP LANDING SITE CHRS.MIN.SEC) 

32 TIME TO PERIGEE (HRS, MIN, SEC) 

33 time CP IGWITICN (HRS,MIN(SEC) 

34 time op event (HRS,MIN,SEC) 

35 Tim TO GO TO EVENT (HRS,MIN,SEC) 

36 TIME OP AGC CLOCK (HRS,MIN,SEG) 

37 TIG OF TPI (HRS,MIN,SEC) 

38 tine CP STME VECTC» 

39 DELTA TINE TO TRANSFER (HRS,MIN,SEC) 

nn mixed nouns 

40 TINE TO IGNITICN/CUIOFP 
VQ 

delta V (AtXXWULATBD) 

41 TARGET AZINITIH 

elevation 

42 APOGEE 
PERIGEE 

delta V (REQUIRED) 

43 LATITUDE 
LCNGITUDE 
ALTITUDE 

44 APOGEE 
PERKEE 

trf- 

45 NARKS (VHP - OPTICS) 

TTI CP NEXT BURN 
MQA 

46 AUTOPILOT CCNPIGUHATION 

47 THIS vehicle WEIGHT 
ODER VEHICLE WEIGHT 

48 PITCH TRIM 
YAW TRIM 

49 DELTA R 
DELTA V 

VHP OR OPTICS CCDE 

50 SPLASI ERROR 
PERKTEE 

TPP 

51 S-BAND ANTENNA PITCH 

YAW 

52 CENTRAL ANGLE OP ACTIVE VEHICIR 

53 RANGE 
RANC® rate 
PHI 
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1455 

A14551 

A14552 

1458 
A14581 
A14582 

1459 
A14591 

1460 

1461 
A14611 
A14612 


42.2221 24052 0 

42.2222 24055 1 


42,2223 22060 1 


42.2224 20063 0 

42.2225 24066 1 


®T 24052 
OCT 24055 


OCT 22060 


OCT 20063 
OCT 24066 


1462 

1463 

A14631 

A14632 

42.2226 

42.2227 

24071 1 
24074 1 

OCT 

(XIT 

24071 

24074 

1464 

A14641 

A14642 

42,2230 

24077 1 

OCT 

24077 

1465 

A14651 

A14652 

42,2231 

24102 1 

OCT 

24102 

1466 

A14661 

A14662 

42,2232 

64105 1 

OCT 

64105 

1467 

>14671 

>14672 

42,2233 

24110 1 

OCT 

24110 

1468 

>14681 

42,2234 

24113 1 

OCT 

24113 

1470 

>14701 

>14702 

42,2235 

24116 1 

OCT 

24116 

1471 

>14711 

>14712 

42,2236 

24121 0 

OCT 

24121 

1472 

>14721 

>14722 

42,2237 

24124 0 

OCT 

24124 

1473 

>14731 

>14732 

42,2240 

24127 0 

OCT 

24127 

1474 

>14741 

>14742 

42.2241 

04132 0 

CCT 

04132 

1475 

>14751 

>14752 

42.2242 

04 1 35 1 

OCT 

04135 

1476 

>14761 

42,2243 

24140 1 

OCT 

24140 
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54 RANGE 
RANGE RATE 
THElA 

55 perigee code 
ELBVATICN A1«9.E 
CENTRAL ANGLE 

56 REKITRT Al«3LE, 

DELTA V 

5T delta H 

58 perigee alt 
DELTA V TPI 
Da,TA V JPP 

59 delta velocity LOS 

60 tMAx 
VPRED 
(VM44 BI 

61 impact LAT1TU3E 
impact LGNOITUDE 
heads UP/DOsN 

62 inertial VEL mao (vI) 
alt rate change CHDOT) 
alt ABCX/E pad radius CH) 

63 range 29T,431 TO SPLAai (RTOO) 
PREDICtH) inert VEL (VIO) 

TI® TO GO TO 297,431 (TIE) 

64 DRAO ACCELERATICN 

inertial velocity (VI) 
range TO SKASI 

65 sampled AGC TIME (HRS, MIN, SEC) 

(fetoied in interrupt) 

66 COMMAND BANK ANGLE (BETA) 

Cross range error 

DOWN RANGE ERROR 

67 range to TAftSBT 
PRES8NT LATITIDE 
PRESS7T LCNGITUDB 

68 CCMAAND HANK ANGLE (BETA) 

inertial vaxciTY (VI) 
alt rate chance (ROOT) 

69 beta 
DL 
VL 

70 STAR CODE 

landmarc data 
horizon data 

71 STAR CODE 

landmark 

horizon 

72 DEI.T ANG 
DBI,T A[,T 




I 
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At4T82 

14TT 

14TB 

14T9 

1480 

1481 

1482 

1483 

1484 
A14841 
A14842 

1485 
1488 
148T 

1488 

1489 

1490 

1491 
A14911 

1492 

1493 
A14931 
A14932 

1494 
A14941 
A14942 

1495 
A14951 

1496 
A14961 

149T 

1498 
A14981 

1499 

1500 

1501 

1502 

1503 
A15031 
A1S032 
R1504 
A1800 

1801 

1802 

1803 

1804 

1805 
1808 
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SEARCH OPTICN 


42.2244 

42.2245 

42.2246 
42,224T 

42.2250 

42.2251 

42.2252 

42.2253 


42.2254 

42.2255 

42.2256 
42,225T 

42.2260 

42.2261 

42.2262 

42.2263 

42.2264 


00000 

00000 

00000 

00000 

00000 

00000 

00000 

641T0 


241T3 

00000 

24201 

24204 

2420T 

24212 

02215 

24220 

24223 


42,2265 24226 1 


42.2266 022310 

42.2267 022340 

42.2270 04237 0 

42.2271 02242 1 

42.2272 04245 0 

42.2273 04250 1 

42.2274 04253 1 

42.2275 04256 1 

42.2276 24261 1 


end of nnadtab for mixed nqjns 

42,2277 00000 1 

42.2300 04040 1 

42.2301 04140 0 

42.2302 04102 0 

42.2303 00000 1 

42.2304 00504 0 


OCT 

0 

73 

spare 

OCT 

0 

74 

SPARE 

OCT 

0 

75 

SPARE 

OCT 

0 

76 

spare 

OCT 

0 

77 

spare 

OCT 

0 

78 

spare 

OCT 

0 

79 

spare 

OCT 

64170 

80 

TIME TO lOIITICN/CurOPP 

VO 

DELTA V (ACClMULATED) 

OCT 

24173 

81 

DELTA V (LV) 

OCT 

00000 

82 

spare 

OCT 

24201 

83 

DELTA V (BODY) 

OCT 

24204 

84 

DELTA V (OTHER VEHICLE) 

OCT 

24207 

85 

VO (BODY) 

OCT 

24212 

86 

DELTA V (LV) 

OCT 

02215 

87 

mark data shaft 

THUNICN 

OCT 

24220 

88 

half lnit sun or planet vector 

OCT 

24223 

89 

LANDMARK LATITLDE . 

LCNGITUDE/2 

ALTITljDE 

OCT 

24226 

90 

Y 

Y DOT 

PSI 

OCT 

02231 

91 

OCDU ANGIES SHAFT 

TRUNICN 

OCT 

02234 

92 NEW OPTICS ANGIES aiAFT 
THUNICN 

OCT 

04237 

93 delta gyro ANGIES 

OCT 

02242 

94 

NEW CSTICS ANGLES SHAFT 

TRINNICN 

OCT 

04245 

95 

PREFERRED ATTITUDE ICDU ANGIES 

OCT 

04250 

96 

+X-AXIS attitude ICDU ANGIES 

OCT 

04253 

9T 

syste:4 test inputs 

OCT 

04256 

98 

SYSTEM TEST RE^TS 

OCT 

24261 

99 

RMS IN POSITICN 



NN 

RMS IN VEIECITY 

RMS OPTICN 

NORMAL NOUNS 

NNTYPTAH OCT 

00000 

00 

NOT IN USE 

OCT 

04040 

01 

accMP fractional 

OCT 

04140 

02 

3COMP WHaE 

OCT 

04102 

03 

3CCMP CDlJ DEX5REES 

OCT 

0 

04 

SPARE 

OCT 

00504 

05 

lOCMP DPDEG(360) 



I 
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IBOT 

leos 

1609 

1810 

1811 

1812 

1813 

1814 

1815 
1810 
181T 
1818 

1819 

1820 
1821 
1822 

1823 

1824 

1825 

1826 

1827 

1828 

1829 

1830 

1831 

1832 

1833 

1834 

1835 

1836 

1837 

1838 

1839 

1840 
R18401 
A18402 

1841 
A18411 

1842 

1843 
A1B431 

1844 
A18441 

1845 
A18451 

1846 
A18461 

1847 


42.2305 

42.2306 

42.2307 

42.2310 

42.2311 

42.2312 

42.2313 

42.2314 

42.2315 

42.2316 

42.2317 

42.2320 

42.2321 

42.2322 

42.2323 

42.2324 

42.2325 

42.2326 

42.2327 

42.2330 

42.2331 

42.2332 

42.2333 

42.2334 

42.2335 

42.2336 

42.2337 

42.2340 

42.2341 

42.2342 

42.2343 

42.2344 

42.2345 

42.2346 


END OP NNTTPTAB FOR NOWAL NOUNS 


02000 0 
04000 0 
04000 0 
04000 0 
00000 1 
00000 1 
02000 0 
00000 1 
00000 1 
00000 1 
24400 0 
04102 0 
04102 0 
04102 0 
04102 0 
04140 0 
04102 0 
00000 1 
24400 0 
04140 0 
04000 0 
00140 1 
00000 1 
20102 0 
04140 0 
24400 0 
24400 0 
24400 0 
24400 0 
24400 0 
24400 6 
24400 0 
24400 0 
24400 0 


02000 

04000 

04000 

04000 

00000 

00000 

02000 

00000 

0 

00000 

24400 

04102 

04102 

04102 

04102 

04140 

04102 

00000 

24400 

04140 

04000 

-00140 

0 

20102 

04140 

24400 

24400 

24400 

24400 

24400 

24400 

24400 

24400 

24400 
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06 2CCMP 

07 3CCMP 

08 3CCMP 

09 3CCMP 

10 iCCMP 

11 

12 2COIP 

13 

14 spare 

15 ICCWP 

16 3CCMP 

17 3CCMP 

18 3CCMP 

19 3CCMP 

20 3CCMP 

21 3CCMP' 

22 3CCMP 

23 

24 3C(MP 

25 3CCMP 

26 3CCMP 

27 iCCMP 

28 

29 iCCMP 

30 3CCMP 

31 3CCMP 

32 3CCMP 

33 3OCMP 

34 3CCMP 

35 3CCMP 

36 3CCNP 

37 3CCNP 

38 3CCMP 

39 3CQMP 


OCTAL CNLY 
octal CNLY 
octal CNLY 
octal CNLY 
octal CNLY 

spare 

octal CNLY 

spare 


octal CNLY 
IMS (DEC CNLY) 

OXJ LEG 
CDU DEG 
0X1 LEG 
C5X; DEGREES 
WHOLE 

0X1 DEGREES 
SPARE 

H4S (DEC CNLY) 

WHOLE 

octal CNLY 

WHOLE 

SPARE 

0X1 DEG (DEC CNLY) 
WHOLE 

H4S (DEC CNLY) 

ENS (DEC CNLY) 

IWS (DEC CNLY) 

HMS (DEC CNLY) 

K4S (DEC CNLY) 

H4S (DEC CNI,Y) 

K4S (DEC CNLY) 

K4S (DEC CNLY) 
ms (DEC CNLY) 


42,2347 

24500 1 

OCX 

24500 

40 

3CCMP 

42,2350 

00542 1 

OCT 

00542 

41 

2CCMP 

42,2351 

24410 1 

OCT 

24410 

42 

3CCNP 

42,2352 

20204 0 

OCT 

20204 

43 

3CCMP 

42,2353. 

00410 1 

OCT 

00410 

44 

3CCMP 

42,2354 

10000 0 

OCT 

10000 

45 

3CCWP 

42,2355 

00000 1 

OCT 

00000 

46 

2CCMP 


(NO LOAD, DEC CN1,Y) 


POS4, POS4, VEl,3 
(DEC CNLY) 


(DEC CNLY) 


(NO LOAD, DEC CNl,Y) 

2INT, MIN/SEC, DPDEG(360) 
(NO LOAD, DEC CNI-Y) 


I 
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1848 
A18481 

1849 
A18491 

1850 
A18501 

1851 
AlSSll 

1852 
A18521 

1853 

1854 
A18541 

1855 
A18551 
. 1858 
A18581 

1859 

AlgS91 

1860. 

A18601 

1861 

A18611 

1862 

A18621 

1883 

Alg631 

1864 
Aie641 

1865 
A186S1 

1866 
A18661 

1867 
A18671 

1868 

1869 
A18691 

1870 
A18T01 

1871 
A18711 

1872 
A18721 

1873 

1874 

1875 
A18T51 

1876 

1877 


42,2356 

00306 1 


OCT 

00306 

47 2C0MP WEIGHTS FOB EACH 
(DEC CNLY) 

42,2357 

00614 1 


OCT 

00614 

48 2CCMP 

trim IffiG, TRIM DEO 
(DEC ONLY) 

42,2360 

00510 0 


OCT 

00510 

49 3C<MP 

POS4, VBL3, WHOLE 
(I»C ONLY) 

42,2361 

00417 0 


OCT 

0041T 

50 3CCMP 

POS8, POS4, MIN/SEC 
(NO LOAD, DEC CNLY) 

42,2362 

00204 1 


OCT 

00204 

51 2pCMP 

DPDEG(360), DPDEG(360) 

(DEC OILY) 

42.2363 

42.2364 

00004 0 
10507 1 


OCT 

OCT 

00004 

10507 

52 iCGMP 

53 3CCMP 

DM)EG( 360) 

POS5, VEL3, DPDEG(360) 

(DEC CNLY) 

42,2365 

10507 1 


OCT 

10507 

54 3 CCMP 

POS5, VEI,3, DPDEG(360) 

(DEC CNLY) 

42,2366 

10200 1 


OCT 

10200 

55 3 CCMP 

WHOLE, DPDEG(360), DPC«G(360) 
(DEC CNLY) 

42,2367 

00444 0 


OCT 

00444 

58 2CCMP 

DPDEG(360), VEL2 
• (DEC CNLY) 

42,2370 

00010 0 


OCT 

00010 

5T iCCMP 

POS4 

(DEC CNLY) 

42,2371 

24510 0 


OCT 

24510 

58 3 CCMP 

POS 4 , VEL 3 , VEL 3 
(DEC CNLY) 

42,2372 

24512 1 


OCT 

245 12 

59 3 CCMP 

VEL3 FOR EACH 
(DEC CNLY) 

42,2373 

10440 0 


OCT 

10440 

60 3 CCMP 

WHaE, VEI,2, DPD0G(36OV 
(DEC CNLY) 

42,2374 

00204 1 


OCT 

00204 

. 61 3 CCMP 

DPDEG(360), DPDEG(360), WHOLE 
(DEC CNLY) 

42,2375 

20451 0 


OCT 

20451 

62 3 CCMP 

VEL2, VEIj2, P0S4 
(DEC CNLY) 

42,2376 

00457 1 


OCT 

00457 

63 3 CCMP 

pose, VEL2, MIN/SEC 
(NO LOAD, DEC (NLY) 

42,2377 

36460 0 


OCT 

36460 

64 3 CGMP 

DRAG ACCEL, VEL2, P0S6 
(DEC CNLY) 

42.2400 

42.2401 ' 

00000 1 
37044 0 


OCT 

OCT 

00000 

37044 

65 3 CCMP 

66 3 CCMP 

IMS (DEC CNI,Y) 

DPDEG(360), POS8, POS6 
(DEC CNLY) 

42,2402 

10217 1 


OCT 

10217 

67 3 CCMP 

P0S6, DPDEG(360), DPDEG(360) 
(DEC CNLY) 

42,2403 

34444 1 


OCT 

34444 

68 3COMP 

DPDEGCsbO), VEL2, VEL/2VS 
(DEC CNI.Y) 

42,2404 

35004 0 


OCT 

35 004 

69 3 CCMP 

DPDEG(360), drag ACCEI,,VEI./2VS 
(DEC CNI.Y) 

42.2405 

42.2406 

42.2407 

00000 1 
00000 1 
00404 1 


OCT 

OCT 

OCT 

00000 

0 

00404 

TO 3 CCMP 
T1 3 CCMP 
T2 3 COMP 

octal CNI.Y FOR EACH 

OCTAL CNLY FOR EACH 

DPDEG(360), POS4, WHOE 
(DEC CNI.Y) 

42.2410 

42.2411 

00000 1 
ooboo 1 


OCT 

OCT 

0 

0 

73 

74 

spare 

spare 
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J89A 42,2432 

42.2433 

42.2434 

42.2435 

42.2436 

*®®® 42,2437 

*900 42,2440 

*901 42,2441 

.*902 42,2442 i 

*19021 

*1903 B© OF NNDfPTAB FOR MIXED NOUNS 


00102 1 
00102 1 
06143 1 
00102 1 
04102 0 
04102 0 
00000 1 
00000 1 
01162 0 


00006 1 
03240 1 
00000 1 
00000 1 
00000 1 
00000 1 
lOTOT 0 
03435 0 
13070 1 
34345 1 
00005 1 
21616 0 


SP INTAB 




1678 

1879 

1880 

1881 

1882 

1883 

*18831 

42.2412 

42.2413 

42.2414 

42.2415 
42,2418 
42,2417 

06000 1 

00000 1 

00000 1 

00000 1 

00000 1 

22440 1 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

0 

0 

0 

0 

0 

22440 

75 

76 

77 

78 

79 

80 3CCMP 

1884 

*18841 

42,2420 

24512 1 

OCT 

24512 

81 3CCMP 

1885 

1886 
*18861 ■ 

42.2421 

42.2422 

00000 1 

24512 1 

OCT 

OCT 

00000 

24512 

62 

83 3CCNP 

1887 

*18871 

42.2423 

24512 1 

OCT 

24512 

84 3CCHP 

1888 

*18881 

42,2424 

24512 1 

OCT 

24512 

85 3CCMP 

1889 

*18891 

42,2425 

22451 1 

OCT 

22451 

86 3CCMP 

1896 

1891 

*18912 

42,2428 

42,2427 

00102 1 

00000 1 

OCT 

OCT 

00102 

0 

87 2C(NP 

88 3CCMP 

1892 

*18921 

42,2430 

16143 0 

OCT 

16143 

89 3COIP 

1893 

*18931 

42,2431 

10507 1 

OCT 

10507 

90 3CCMP 
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91 2CCMP 

92 2CtWP 

93 3CCMP 
9'4 2CCWP 

95 3COMP 

96 3CCMP 

97 3CCNP 

98 3CCMP 

99 3CCMP 


spare 

SPARE 

spare 

spare 

SPARE 

P MIN/SEC, VEL2, VEL2 
INO LCMD, DEC ONLY) 

P VEL3 FOR EAOI 
(DEC OILY) 

SPARE 

> vei,3 for each 

(DEC (NLY) 

> VEL3 FOB EA(5l 
(DEC OILY) 

> VEL3 FOR EACH 
(DEC OILY) 

“ VEL2 FOB EACH 
(DEC OILY) 

' (3XJ DEO, Y OPTICS DEO 
' FHAC FOB EACH 
(DEC CNLY) 

DPDEO(90), DPDEO(90), POSS 
(DEC OILY) 

POS5, VEL3, DPDEO(360) 

(DEC CNLY) 

CJXI DEO, Y OPTICS M!0 
CJXJ DEO, Y OPTICS DEO 
DPDEO(90) FOB EACH 
CSX; DEG, Y OPTICS DEG 
CDU DEG FOR EACH 
CSXr DEO FOR EACH 
WHOLE FOR EACH 
WHCLE, FRAC, WHOLE 
POS9, VEI4, WHOLE 
(DEC (NLY) 


WHOLE, DP Ti;e (SEC) 


CSX; degrees, y (x>tics degrees 

(SPCCNS IN DEGINSF, OPTOEGIN) 

DP DEGREES (90) 

UPPED BY 1 

DP DEGREES (360)(POINT BETWN BITS 11-12) 
UPPED BY 1 
DBCWEES (180) 


I 
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2212 

2213 

3214 

2215 

2216 
221T 
2218 

2219 

2220 
2221 
2222 

2223 

2224 

2225 

2226 
222T 
2228 

2229 

2230 

2231 

2232 

2233 

2234 

2235 

2236 

2236 ■ 

2237 
2237 

A229a 

2300 

2301 

2302 

2303 

2304 

2305 

2306 

2307 

2308 

2309 

2310 

2311 

2312 

2313 

2314 

2315 

2316 

2317 

2318 


42,2457 

26113 0 

OCT 

26113 

42,2460 

31713 0 

OCT 

31713 

42,2461 

00070 0 

OCT 

00070 

42,2462 

20460 1 

OCT 

20460 

42,2463 

01065 0 

OCT 

01065 

42,2464 

05740 1 

OCT 

05740 

42,2465 

11414 0 

OCT 

11414 

42,2466 

31463 1 

OCT 

31463 

42.2467 

07475 0 

OCT 

07475 

42,2470 

16051 1 

OCT 

16051 

42,2471 

00001 0 

OCT 

00001 

42,2472 

03434 1 

OCT 

03434 

42,2473 

00002 0 

OCT 

00002 

42,2474 

22245 1 

OCT 

22245 

42,2475 

00014 1 

OCT 

00014 

42,2476 

35607 0 

OCT 

35607 

42,2477 

07606 0 

OCT 

07606 

42,2500 

06300 1 

OCT 

06300 

42,2501 

16631 1 

OCT 

16631 

42,2502 

11307 0 

OCT 

11307 

42,2503 

12000 1 

OCT 

12000 

42,2504 

00000 1 

OCT 

00000 

42,2505 

27176 1 

OCT 

27176 

42,2506 

14235 0 

CCT 

14235 

42,2507 

42,2510 

16102 0 
14000 1 

^)EC 

1852 E3 B 

42.2511 

42.2512 

07475 0 
16051 1 

2DEC 

30.48 B-7 

42,2513 

05174 0 

sPCxrnAB OCT 

05174 

42,2514 

13261 0 

OCT 

13261 

42,2515 

00000 1 

OCT 

.00000 

42,2516 

00000 1 

(KT 

00000 

42,2517 

00000 1 

OCT 

00000 

42,2520 

00000 1 

OCT 

00000 

42,2521 

00714 0 

OCT 

00714 

42,2522 

31463 1 

OCT 

31463 

42,2523 

13412 1 

OCT 

13412 

42,2524 

07534 1 

OCT 

07534 

42,2525 

05605 1 

OCT 

05605 

42,2526 

03658 1 

OCT 

03656 

42,2527 

00001 0 

OCT 

00001 

42,2530 

18170 0 

OCT 

16170 

42,2531 

00441 0 

OCT 

00441 

42,2532 

34306 0 

OCT 

34306 

42,25 33 

07176 0 

OCT 

07178 

42,2534 

21603 1 

OCT 

21603 

42,2535 

15340 1 

OCT 

15340 


-22 
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WBICHT2 
POSITIONS 
POSITICN4 

VELOCITY2 (POINT BETON BITS 11-12) 

VEIXXIITYs 

elevation DEGREES 

trim DEGREES 

inertia, THRUST MCMNT 

VELOCITY/2VS 

POSITION 6 

DRAG ACCH.ERATICN (POINT BBTVW BITS 7-8) 

POSITION 8 

POSITIONg 

VEL0CITY4 

END OP SPINTAB 
RHaE, DP TIME (SEC) 

spare 

CDU degrees, Y OIPTICS DBGRffiS 

(SPCCNS IN DEGCUTSP, OPTDEGOUT) 

DP DEGREES (90) (POINT BBTVfN BITS 7-8) 

DP DEGREES (36O) 

DEGREES (180) 

WEI(3IT2 

POSITIONS 

POSITICN4 

VEI.OCITY2 
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2319 

2320 

2321 

2322 

2323 

2324 

2325 

2326 
232T 

2328 

2329 

2330 

2331 

2332 

2333 

2334 

2335 

2336 

2336 

2337 
2337 

A2330 

A2400 


42,»38 

42.2537 

42.2540 

42.2541 

42.2542 

42.2543 

42.2544 

42.2545 
42,2540 
42.2547 

42.2550 

42.2551 

42.2552 

42.2553 
42,^54 
42,2555 
42,^6 
42,2557 

42.2560 

42.2561 

42.2562 


15340 

01031 

21032 

34631 

23146 

14340 

24145 

02363 

03721 


20373 1 


02122 1 
00424 0 
30446 1 
00631 0 
23146 
00260 
06213 
11036 
06144 
01031 
21032 


OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

OCt 

OCT 

OCT 

OCT 

OCt 

OCT 

OCT 

OCT 

OCT 

2DBC 


15340 

01031 

21032 

34831 

23146 

14340 

24145 

02383 

03721 

20373 

02122 

00424 

30446 

00631 

23146 

00260 

06213 

.283092873 


20BC .032808399 


2401 

REP 

4 

LAST 

2402 

REP 

1 


2403 

REP 

. 2 

LAST 

2404 

RHP 

10 

LAST 

2405 

REP 

11 

LAST 

2406 




2407 

REP 

3 

LAST 

2408 

REP 

1 


2409 

REP 

2 

LAST 

2410 

REP 

4 

LAST 

2411 

REP 

3 

LAST 

2412 

REP 

3 

LAST 

2413 

REP 

2 

LAST 

2414 

REP 

2 

LAST 

2415 

REF 

2 

LAST 

2416 

REP 

3 

LAST 

2417 

REP 

5 

lAST 

2418 

REP 

3 

LAST 

2419 

REP 

13 

I A ST 

2420 

REP 

1 


2421 




2422 

REP 

3 

LAST 

2423 

REF 

4 

LAST 

2424 





267 

42,2563 

036 6 0 

1 


42,2564 

03653 

1 

115 

42,2565 

03425 

1 

287 

42,2566 

01045 

1 

274 

42,2567 

01046 

1 


42,^70 

00000 

1 

169 

42,2571 

02363 

0 


42,2572 

02365 

0 

274 

42,2573 

03853 

1 

176 

42,2574 

01103 

1 

176 

42,2575 

01105 

1 

178 

42,2576 

01107 

0 

89 

42,2577 

02351 

1 

89 

42,2600 

02353 

0 

89 

42,2601 

02343 

1 

160 

42,2602 

01125 

0 

274 

42,2603 

03660 

1 

202 

42,2604 

03625 

0 

248 

42,2605 

03066 

1 


42,2606 

03067 

0 


42,2607 

00000 

1 

210 

42,2610 

03074 

1 

173 

42,2611 

03073 

0 


42,2612 

00000 

1 


IDADDWB ECADR TTOGO 
BCADR vGDISP 
BCADR DVTOWL 
BCADR DSPTEMi 
BCAOR DSPlEHl +1 
OCT 0 
ECADR HAPO 
ECAOR HPBR 

ecadr vcdisp 

ECADR LAT 

ecadr IXNG 
ecadr alt 
ecadr HAPCJC 
ecadr hperx 
ecadr TFP 
ecadr VHPCIT 
ecadr TTOGO 
ecadr W4GA 
ECADR DAPOATRl 
ecadr DATOATRa 
OCT 0 
ecadr CSMASS 
ecadr ILfWASS 
OCT 00000 
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VELOCITY3 CPOINT BBIWN bits 7-8) 

ELEvATICN DecHEBS 

TRIM DBQRBES 

INERTIA, THRUST MOENT 

VELOCITV/2VS 

POSITION 6 (POINT BBIWN BITS 7-8) 

drag acceleration 

POSITION 8 
POSITICN9 
VELOCItVa 
ETTO OP SPOUWB 

NN SP CCNSTANT SP ROUTINE 

40 MIN/SEC 
40 VEL3 

40 VBL3 

41 CDU DBG 
41 ELEV dbg 

41 spare CCMPCNENT 

42 POS4 
42 POS4 

42 VEL3 

43 DPDEG(3B0) 

43 DPDBG(360) 

43 POS4 

44 POS4 
44 POS4 

44 MIN/SEC 

45 2INT 
45 MIN/SBC 

45 DPDEG(360) 

46 octal CNLlf 
46 OCTAL CNUr 

46 spare CCMPCNENT 

47 WEICMT2 
47 WEiaiTT 
47 SPARE CCMPCNENT 


M/S 



DP3 

DP3 

DP3 

DP4 

DP4 

DP3 

DP3 

DP3 

M/S 

2INT 

M/S 

DP4 

OCT 

OCT 

ARlHi 

ARTHl 




I 
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2425 

WP 

11 

lAST 

255 

42,2613 

03025 

0 

2426 

H0P 

1 



42,2614 

03026 

0 

2427 





42,2615 

00000 

1 

2428 

HBP 

1 



42,2616 

03501 

0 

2429 

RBP 

2 

lAST 

275 

42,2617 

03503 

1 

2430 

®P 

3 

lAST 

275 

42,2620 

03505 

1 

2431 

BBP 

2 

LAST 

169 

42,2621 

02355 

0 

2432 

RBP 

3 

LAST 

274 

42,2622 

02353 

0 

2433 

HEP 

3 

lAST 

274 

42,2623 

02343 

1 

2434 

HEP 

3 

LAST 

244 

42,2624 

02320 

1 

2435 

REP 

1 



42,2625 

02322 

0 

2438 





42,2626 

00000 

1 

2437 

■BP 

2 

LAST 

91 

42,2627 

02632 

1 

2438 





42,2630 

00000 

r 

2439 





42,2631 

00000 

1 

2440 

■BP 

6 

LAST 

171 

42,26 32 

02320 

1 

2441 

■BP 

2 

LAST 

88 

42,2633 

02322 

0 

2442 

■BP 

3 

LAST 

171 

42,2634 

02324 

0 

2443 

ffiP 

T 

LAST 

275 

42,2635 

02320 

1 

2444 

■BP 

3 

LAST 

275 

42,2636 

02322 

0 

2445 

KP 

4 

LAST 

275 

42,2637 

02324 

0 

2446 

■BP 

1 



42,2640 

03645 

0 

2447 

■BP 

4 

LAST 

171 

42, 2641 

03743 

1 

2448 

■BP 

3 

LAST 

171 

42,2642 

03753 

0 

2449 

■BP 

2 

LAST 

125 

42,2643 

03633 

1 

2450 

WP 

2 

LAST 

125 

42,2644 

03831 

0 

2451 





42,2645 

00000 

1 

2452 

■BP 

4 

LAST 

171 

42,2646 

02610 

1 

2453 





42,2647 

00000 

1 

2454 





42,2650 

00000 

1 

2455 

■BP 

1 



42,2651 

02640 

1 

2456 

■BP 

3 

LAST 

91 

42,2652 

02834 

1 

2457 

■BP 

3 

LAST 

171 

42,2653 

02636 

0 

2458 

BEP 

7 

LAST 

92 

42,2654 

02610 

1 

2459 

■BP 

8 

LAST 

275 

42,2655 

02612 

0 

2460 

■BP 

9 

LAST 

275 

42,2656 

02614 

0 

2461 

■BP 

2 

LAST 

117 

42,2657 

03721 

0 

2462 

■BP 

5 

LAST 

174 

42,2660 

03768 

0 

2463 

■BP 

4 

LAST 

173 

42,2661 

03770 

1 

2464 

■BP 

4 

LAST 

173 

42,2662 

03400 

0 

2465 

■BP 

2 

LAST 

115 

42,2663 

03402 

1 

2466 

■BP 

2 

LAST 

110 

42,2664 

03326 

0 

2467 

■BP 

2 

LAST 

117 

42,2665 

03722 

0 

2468 

BEP 

1 



42,2666 

03736 

0 

2469 

BEP 

2 

LAST 

118 

42,2667 

03734 

1 

2470 

BEP 

4 

LAST 

118 

42,2670 

03713 

1 

2471 

BEP 

4 

LAST 

174 

42,2671 

03724 

0 

2472 

BEP 

4 

LAST 

174 

42,2672 

03726 

1 

2473 

BBP 

2 

LAST 

116 

42,2673 

03637 

0 

2474 

BEP 

3 

LAST 

275 

42,2674 

03722 

0 


eCADR 

PAOTOPP 

48 TRIM tsa 

BCADft 

YACIOPP 

48 TRIM DEG 

OCT 

00000 

48 SPARE CCMPCNENT 

ECADR 

Na^ISP 

49 POS4 

ECADR 

N4SDISP +2 

49 VEL3 

ECADR 

N4SDISP +4 

49 WHOLE 

ECADR 

RSP-ER2C 

50 POS6 

ECADR 

HPSRJC 

50 P034 

ECADR 

TW 

50 MIN/SEC 

ECADR 

mo® 

51 DPDEO(360) 

ECADR 

(»»4A® 

51 DPDEG(360) 

OCT 

0 

51 SPARE CCMPCNENT 

ECADR 

AClCBLT 

52 DPDEG(380) 

OCT 

00000 

52 SPARE CCMPCNENT 

OCT 

00000 

52 spare CCMPCNENT 

ECADR 

RAiax 

53 POS5 

ECADR 

RRATE 

53 VEL3 

ECADR 

R1HK» 

53 DPDEO(3eO) 

ECADR 

RANGE 

54 POS5 

ECADR 

RRATE 

54 VEL3 

ECADR 

RIHEW 

54 DPDEG(360) 

ECADR 

NNl 

55 WHOLE 

ECADR 

ElEV 

55 DPDEO(360) 

ECADR 

CENTANO 

55 DPDEO(360) 

ECADR 

RIEG4M2D 

56 DPDEO(360) 

ECADR 

KIEDVD 

56 VEI,2 

OCT 

0 

56 SPARE CCMPCNENT 

ECADR 

DELTAR 

57 POS4 

OCT 

0 

57 spare CCMPCNENT 

OCT 

0 

57 SPARE CCMPCNENT 

ECADR 

POSTTPI 

58 POS4 

ECADR 

DELVTPI 

58 VEL3 

ECADR 

DELVTPP 

58 VEL3 

ECADR 

DVLOS 

59 VEL3 

ECADR 

D(/LOS +2 

59 VEL3 

ECADR 

DVLOS +4 

59 VEL3 

ECADR 

GWX 

60 WHOLE 

ECADR 

VPRED 

60 VEL2 

ECADR 

GA.'fAAEI 

60 DPDEG(360) 

ECADR 

LATLSPL) 

61 DPDEG(360) 

ECADR 

LNGCSPL) 

61 DPDEG(3601 

ECADR 

HEAD SUP 

61 WHOLE 

ECADR 

VWGI 

62 VEL2 

ECADR 

HDOT 

62 VE1,2 

ECADR 

ALTI 

62 P0S4 

ECADR 

RIGO 

63 POS6 

ECADR 

VIO 

63 VEL2 

ECADR 

TIE 

63 MIN/SEC 

ECADR 

D 

64 drag ACCEI, 

ECADR 

VMAGI 

64 VEI,2 


AKIH 

AR3H 

DP3 

DP3 

AKIH 

DP3 

DP3 

H/S 

DP4 

DP4 


DPI 

DP3 

DP4 

DPI 

DP3 

DP4 

AKIH 

DP4 

DP4 

DP4 

DP4 

DP3 


DP3 

DP3 

DP3 

DP3 

DP3 

DP3 

AKH 

DP4 

DP4 

DP4 

DP4 

arth 

DP4 

DP4 

DP3 

DP3 

DP4 

M/S 

DP2 

DP4 
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2475 

REP 

1 



2476 

HEP 

2 

lAST 

219 

2477 

REP 

3 

LAST 

276 

2478 

REP 

4 

LAST 

276 

2479 

REP 

2 

lAST 

110 

2480 

REP 

1 


2481 

REP 

2 

LAST 

117 

2482 

REP 

1 


2483 

REF 

5 

LAST 

274 

2484 

REP 

4 

LAST 

274 

2485 

REP 

3 

LAST 

276 

2486 

REP 

4 

last 

275 

2487 

REP 

2 

LAST 

117 

2488 

REP 

4 

LAST 

276 

2489 

REF 

1 


2490 

REF 

1 



2491 

REP 

1 



2492 

REP 

10 

LAST 

261 

2493 

REP 

2 

last 

95 

2494 

REP 

2 

LAST 

278 

2495 

REP 

11 

LAST 

276 

2496 

REP 

3 

last 

276 

2497 

HEP 

2 

LAST 

92 

2498 

HEP 

1 


2499 

REP 

1 



2500 





2501 





2502 





2503- 





2504 





2505 






2506 

2507 

2508 

2509 

2510 

2511 

2512 

2513 

2514 

2515 

2516 

2517 

2518 

2519 

2520 


2521 

Itt!P 

6 

LAST 

274 

2522 

REF 

3 

LAST 

274 

2523 

REF 

3 

LAST 

274 

2524 

REF 

1 




42.2675 

03713 1 

BCADH RTGCH64 

42,2676 

00013 0 

ECADR SAXPTIME 

42,2677 

00013 0 

bcadh SAJOTII® 

42,2700 

00013 0 

BCADR SAKPTD® 

42,2701 

03315 0 

EtMDR KCUjC 

42,2702 

03675 0 

bqadr xroxnnH 

42,2703 

03715 1 

BCADR K3SNS2RR 

42,2704 

03713 1 

bcadh RIGINot 

42,2705 

01103 1 

BCADR lAT 

42,2706 

01105 1 

bcadh LOai 

42,2707 

03315 0 

bcadh rcllc 

42,2710 

03722 0 

bcadh VKAOI 

42,2711 

03677 1 

bcadh rooT 

42,2712 

03315 0 

bcadh rollc 

42.2713 

03174 0 

bcadh 07 

42,2714 

03766 0 

BCADR VL 

42,2715 

00735 0 

BCADR SEAKCCDG 

42,2716 

0275 1 0 

bcadh LAVEMAnc 

42,2717 

02752 0 

BCADR HCRIzCN 

42,2720 

00735 0 

bcadh SWBCCDB 

42,2721 

02751 0 

BCADR LANIMAnc 

42,2722 

0275 2 0 

BCADR MIRIZCK 

42,2723 

02616 1 

BCADR TKETZERO 

42,2724 

03753 0 

bcadh DBLHITB 

42,2725 

01132 0 

bcadh OPTICN 2 

42,2726 

00000 1 

OCT 0 

42,2727 

00000 1 

OCT 0 

42,2730 

00000 1 

OCT 0 

42,2731 

OOOOQ 1 

OCT 0 

42,2732 

00000 1 

OCT 0 

42,2733 

00000 1 

OCT 0 

42,2734 

00000 1 

OCT 0 

42,2735 

00000 1 

OCT 0 

42,2736 

00000 1 

OCT 0 

42,2737 

00000 1 

OCT 0 

42,2740 

00000 1 

OCT 0 

42,2741 

00000 1 

OCT 0 

42,2742 

00000 1 

OCT 0 

42,2743 

00000 1 

ocr 0 

42,2744 

00000 1 

OCT 0 

42,2745 

00000 1 

OCT 0 

42,2746 

00000 1 

OCT 0 

42,2747 

00000 1 

OCT 0 

42,2750 

00000 1 

OCT 0 

42,2751 

00000 1 

OCT 0 

42,2752 

00000 1 

OCT 0 

42,2753 

03660 1 

BCADR TTOCO 

42,2754 

03653 1 

BCADR VGDISP 

42.2755 

03425 1 

BCADR DVTOIAL 

42,2756 

03404 1 

BCADR Dra.vi.vc 
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64 POS8 


85 WS (MIXED CNLY TO KEEP CODE 
65 IMS 


65 HMS 

66 DPOaKseo) 
66 POS8 

66 POS6 

67 POS6 

67 DFDEO(360) 

67 DPD0O(36O) 

68 DPDEO(360) 

68 VEL2 

88 VEL/2V8 

69 DPDSO(360) 
69 ORAQ ACXEL 

69 VEL/2VS 

70 OCTAL CNLY 
TO octal CNLY 
TO OCTAL CNLY 

71 OCTAL CNLY 
71 OCTAL CNLY 

71 OCTAL CNLY 

72 DPDEG(360) 
72 POS 4 

72 WHOtE 

73 spare 
73 spare 

73 SPARE 

74 spare 
74 SPARE 

74 SPARE 

75 SPARE 
75 spare 

75 spare 

76 spare 
76 SPARE 

76 spare 

77 SPARE 
77 spare 

77 spare 

78 SPARE 
78 SPARE 

78 SPARE 

79 SPARE 
79 spare 

79 SPARE 

80 MIN/SEC 
80 VBI,2 

80 VEL2 

81 VEI.3 


DP3 
65) IMS 

ms 

ms 

DP4 

DP3 

DP3 

DP3 

DP4 

DP4 

DP4 

DP4 

DP4 

DP4 

DP2 

DP4 

OCT 

OCT 

OCT 

OCT 

OCT 

OCT 

DP4 

DP3 

ARTH 


M/S 

DP4 

DP4 

DP3 




Ill 

L . PI^^BALL NOUN TABLES 

1523 RH' 2 last 276 

1526 REP 3 LAST 277 

1527 

2528 

2529 

1530 lep 3 last 208 

2531 REP 4 LAST 277 

1532 R®' 5 LAST 277 

1533 REP 1 

1534 REP 2 last 277 

1535 REP 3 last 277 

2536 REP 3 last 122 

1537 RES' 4 LAST 277 

1538 5 last 277 

1539 REP 4 LAST 277 

1540 REP 5 LAST 277 

2541 REP 6 LAST 277 

1542 REP 16 LAST 252 

2543 REP 17 LAST 277 

2544 

2545 REP 3 LAST 209 

2546 REP 4 LAST 277 

2547 REP 5 LAST 277 

2548 REP 1 

2549 REP 2 LAST 89 

2550 REP 2 LAST 89 

2551 I®P 8 LAST 275 

2552 REP 4 LAST 275 

2553 REP 5 LAST 275 

2554 REP 7 LAST 219 

2555 REP 6 LAST 219 

2556 

2557 REP 3 LAST 238 

2558 REP 3 LAST 236 

2559 

2560 REP 6 LAST 237 

2561 REP 7 LAST 277 

2562 REP 8 LAST 277 

1563 REP 18 LAST 277 

2564 REP 19 LAST 277 

2565 

2568 REP 2 LAST 124 

K6T rep 3 last 277 

1568 REP 4 IAST 277 

2569 REP 4 LAST 266 

1570 REP 5 LAST 277 

2571 REF 6 LAST 277 

*572 BE3' 12 LAST 274 

2573 REP 13 LAST 277 

2574 REP 14 LAST 277 




OP AOC PROGRAM COLOSSUS BY NASA 2021111-041 


42,2757 

03406 0 

ECAm 

DELVLVC +2 

42,2760 

03410 1 

ECAm 

DELVLVC 4.4 

42,2761 

00000 1 

OCT 

00000 

42,2762 

00000 1 

OCT 

00000 

42,2763 

00000 1 

OCT 

00000 

42,2764 

03374 1 

BCAI» 

E®LVIMU 

42,2765 

03676 0 

ECADR 

DELVIMU +2 

42,2766 

03700 0 

ECAWl 

DELVIMU +4 

42,2767 

03537 0 

ECADR 

DELVCV 

42,2770 

03541 1 

ECADR 

DELVCV *2 

42,2771 

03543 0 

ECADR 

DELVCV +4 

42,2772 

03664 0 

ECADR 

VOSCDY 

42,2773 

03666 1 

ECADR 

VG8CDY +2 

42,2774 

03670 0 

ECADR 

VtjBCDY +4 

42,2775 

03404 1 

ECADR 

DELVLVC 

42,2776 

03406 0 

ECADR 

DELVLVC +2 

42,2777 

03410 1 

ECADR 

DELVLVC +4 

42,3000 

03730 0 

ECADR 

MHCBuPi +3 

42,3001 

03732 1 

ECADR 

MRKBUPi +5 

42,3002 

00000 1 

OCT 

0 

42,3003 

02765 1 

ECADR 

STAR 

42,3004 

02767 0 

ECADR 

STAR +2 

42,3005 

02771 1 

ECADR 

star +4 

42,3006 

01103 1 

ECADR 

LANDLAT 

42,3007 

02357 1 

ECADR 

LANDLCNO 

42,3010 

02361 1 

ECADR 

LANDALT 

42,3011 

02320 1 

ECADR 

RANGE 

42,3012 

02322 0 

ECADR 

RRATE 

42,3013 

02324 0 

ECADR 

RTHBTA 

42,3014 

00036 1 

ECADR 

CDUS 

42,3015 

00035 1 

ECADR 

dxrr 

42,3016 

00000 1 

OCT 

0 

42,3017 

0277 3 0 

ECADR 

SAC 

42,3020 

02775 0 

ECADR 

PAC 

42,3021 

00000 1 

OCT 

0 

42,3022 

02757 0 

ECADR 

OGC 

42,3023 

02761 0 

ECADR 

ox: +2 

42,3024 

02783 1 

ECADR 

OGC +4 

42,3025 

03730 0 

ECADR 

MRKBUPi +3 

42,30^ 

03732 1 

ECADR 

MRKBUPi +5 

42,3027 

00000 1 

OCT 

0 

42,3030 

03722 0 

ECADR 

PRAXIS 

42,3031 

03723 1 

ECADR 

PRAXIS 41 

42,3032 

03724 0 

ECADR 

PRAXIS +2 

42,3033 

01333 0 

ECADR 

CPHIX 

42,3034 

01334 1 

ECADR 

CPHIX +1 

42,3035 

01335 0 

ECADR 

CPHIX 42 

42,3036 

01045 1 

ECADR 

DSPIEMi 

42,3037 

01046 1 

ECADR 

DSPTEMl 41 

42,3040 

01047 0 

ECADR 

DSPTPMl 42 
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81 VEL3 

DP3 

81 VEL3 

DP3 

82 SPARE- 


82 spare 


82 spare 


83 VBL3 

DP3 

83 VEL3 

DP3 

83 VBL3 

DP3 

84 VEL3 

DP3 

84 VEL3 

DP3 

84 VEL3 

DP3 

85 VEL3 

DP3 

85 VEL3 

DP3 

85 VEL3 

DP3 

86 VEL2 

DP4 

86 VEL2 

DP4 

88 VEL2 

DP4 

87 CDU I®Q 

OXJ 

87 Y OPTICS I«0 

YOPT 

87 SPARE CCMPCNENT 


88 PRAC 

PRAC 

88 PBAC 

PRAC 

88 PRAC 

PRAC 

89 DPDEG(90I 

DP3 

89 DPDEO(90> 

DP3 

89 POS5 

DPI 

90 POS5 

, DPI 

90 VEL3 

DP3 

90 DPDEO(360) 

DP4 

91 CDU MG 

CDU 

91 Y OPTICS DBG 

YOPT 

91 SPARE CCMPCNENT. 


92 CDU DEG 

CSXl 

92 Y OPTICS DEG 

YOPT 

92 SPARE CCMPCNENT 


93 DPDEG(90) 

DP3 

93 DPDEG(90) 

DP3 

93 DPDEG(90) 

DP3 

94 ClAI DEG 

CDU 

94 Y OPTICS DEG 

YOPT 

94 SPARE 


95 CDU DEG 

CDU 

95 C3X) DEG 

CDU 

95 CDU DEG 

CDU 

96 C3XJ DEG 

(Du 

96 C3XJ DEG 

CDU 

96 ODU DEG 

CDU 

97 WHOlii 

ARTH 

97 vmai? 

ARTH 

97 WHOtJ?. 

ARTH 
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2STS 

2ST6 

25TT 

25T8 

2ST9 

2580 

R26ao 

82800 

2801 

2802 

2803 

2804 

2805 
2808 
280T 
2808 

2809 

2810 
2811 
2812 

2813 

2814 

2815 
2818 
281T 
2818 

2819 

2820 
2821 
2822 

2823 

2824 

2825 
2828 
282T 
2828 

2829 

2830 

2831 

2832 

2833 

2834 

2835 
2838 
283T 

2838 

2839 


REP 


last 

LAST 

last 


4 

5 
8 

REP 1 
HEP 1 
REP 1 

B® OP IDADDCAfl 


268 

278 

2t8 


42,3041 

01050 

0 

42,3042 

01051 

1 

42,3043 

01052 

1 

42,3044 

02320 

1 

42,3045 

02322 

0 

42,3046 

02324 

0 


42,3047 

42,3050 

■42,3051 

42.3052 

42.3053 

42.3054 

42.3055 

42.3056 

42.3057 

42.3060 

42.3061 

42.3062 

42.3063 

42.3064 

42.3065 

42.3066 

42.3067 

42.3070 

42.3071 

42.3072 

42.3073 

42.3074 

42.3075 

42.3076 

42.3077 

42.3100 

42.3101 

42.3102 

42.3103 

42.3104 

42.3105 

42.3106 

42.3107 

42.3110 

42.3111 

42.3112 

42.3113 

42.3114 

42.3115 


16351 

00142 
16347 
16512 
22347 
24454 
00000 
00553 1 

00143 1 
06347 1 
22347 1 
00512 1 
00012 1 
24344 1 
24344 1 
24503 1 


00512 
00007 
16347 
16347 
24503 
06512 
16512 
225 07 
16505 
20410 
16352 
24507 
24512 


24252 1 
00000 
00000 
06352 
00000 
00000 
00000 
00000 
00000 
00000 


BCAW D3P1H42 
ECADR DSPTS42 +1 
BCADR DSP1EM2 *2 
BCADR WWPOS 
BCADR wsvEL 
BCADH HVrOPT 


RUIWOAB OCT 

18351 

OCT 

80142 

OCT 

16347 

OCT 

16512 

OCT 

22347 

OCT 

24454 

OCT 

00000 

OCT 

00553 

OCT 

00143 

OCT 

06347 

OCT 

22347 

OCT 

00512 

OCT 

00012 

OCT 

24344 

OCT 

24344 

OCT 

24503 

OCT 

00512 

OCT 

00007 

OCT 

18347 

OCT 

18347 

OCT 

24503 

OCT 

06512 

OCT 

16512 

OCT 

22507 

OCT 

16505 

OCT 

20410 

OCT 

16352 

OCT 

24507 

OCT 

24512 

OCt 

24252 

OCt 

00000 

OCT 

0 

OCT 

06352 

OCT 

0 

OCT 

0 

OCt 

0 

OCT 

0 

OCT 

0 

OCT 

0 
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Bo S4 


96 WHOLE 
98 FRAC 

98 WHOLE 

99 PO39 

99 VEL4 
99 WHOLE 

JW sp routines 

40 M/S, DP3, DP3 

41 C5X1, ARIH 

42 DP3, DP3, DP3 

43 DP4, DP4, DP3 

44 DP3, DP3 , M/s 

45 2INT, M/S, DP4 

46 OCT, OCT 

47 ARITHi, ARITHI 

48 ARTH, ARTH 

49 DP3, DP3, ARTH 

50 DP3, DP3 , M/s 

51 DP4, DP4 

52 DP4 

53 DPI, DP3, DP4 

54 DPI, DP3, DP4 

55 ARIH, DP4 , DP4 

56 DP4, DP4 

57 DP3 

58 DP3, DP3, DP3 

59 DP3, DP3, DP3 

60 ARTH, DP4, DP4 

61 DP4, DP4, ARTH 

62 DP4, DP4, DP3 

63 DP3, DP4 , M/s 

64 DP2, DP4, DP3 

65 IMS, IMS, IMS 

66 DP4, DP3, DP3 

67 DP3, DP4, DP4 

68 DP4, DP4, DP4 

69 DP4, DP2, DP4 

70 OCT, OCT, OCT 

71 OCT, OCT, OCT 

72 DP4, DP3, ARIH 

73 SPARE 

74 SPARE 

75 SPARE 

76 SPARE 

77 SPARE 

78 SPARE 


ARIH 

PRAC 

ARIH 

DP4 

DP2 

ARIH 
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2840 

42,3116 

00000 

1 

OCT 

0 

79 SPARE 

2841 

42,3117 

24511 

1 

OCT 

24511 

80 M/S, DP4, DP4 

2842 

42,3120 

16347 

0 

OCT 

16347 

81 DP3, DP3, DP3 

2843 

42,3121 

00000 

1 

OCT 

00000 

82 SPARE 

2044 

42,3122 

16347 

0 

OCT 

16347 

83 DP3, DP3, DP3 

2845 

42,3123 

16347 

0 

OCT 

16347 

84 DP3, DP3, DP3 

2840 

42,3124 

16347 

0 

OCT 

16347 

85 DP3, DP3, DP3 

2847 

42,3125 

24512 

1 

OCT 

24512 

86 DP4, DP4, DP4 

2848 * 

42,3126 

00302 

0 

OCT 

00302 

87 C5XJ, YOPT 

2849 

42,3127 

02041 

0 

OCT 

02041 

88 PRAC FOR EACH 

2850 

42,3130 

10347 

0 

OCT 

10347 

89 DP3, DP3, DPI 

2851 

42,3131 

24344 

1 

OCT 

24344 

90 DPI, DP3, DP4 

2852 

42,3132 

00302 

0 

OCT 

00302 

91 OXJ, 

2853 

42,3133 

00302 

0 

OCT 

00302 

92 CDU, YOPT 

2854 

42,3134 

16347 

0 

OCT 

16347 

93 DP3, DP3, DP3 

2855 

42,3135 

00302 

0 

OCT 

00302 

94 CDU, YOPT 

2856 

42,3136 

04102 

0 

OCT 

04102 

95 CDU, CDU, CDU 

2857 

42,3137 

04102 

0 

OCT 

04102 

96 CDU, CDU, CDU 

2858 

42,3140 

06143 

1 

OCT 

06143 

97 ARIH, ARIH, ARIH 

2859 

42,3141 

06043 

0 

OCT 

06043 

98 ARrm, PRAC, ARIH 

2860 

42,3142 

06252 

1 

OCT 

06252 

99 DP4, DPZ, ARTH 


R2870 END OF RUHOCTAB 

2871 REE 2 LAST 32 30,2000 SaANK= LO»SUPER 
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^ CSM C«>eiHY 

USERotS PAGE NO. 1 Bo Sr 


0001 

0002 REP 

0003 


22.2000 bank 22 

23.2000 • SBTLOC COMGECMl 

23,2000 bank 

Kij rHr” 


R0013 

ROOIS 

0018 

OOIT 

0018 

0019 

0020 
0021 
0022 

0023 

0024 

0025 

0026 


OUTPUT IS ALSO AVAILABLE AT MPAC ^ ^ COORDINATES AND STORED AT LOCATICN 3 2D OP THE VAC AREA. THE 

US’ 1 

COUNT 23/CeCM 


REP 1 


REP 


REP 2 LAST 280 


0027 

0028 

0029 REP 

0030 

0031 

0032 lep 


2 LAST ■ 280 


0033 

0034 

0035 

0036 
003T 

0038 

0039 

0040 

0041 

0042 

0043 

0044 


REP 

REP 


REF 


last 280 

LAST 280 


REF 1 

BEP 33 lAST 257 


REP 

REP 

REP 


23,2000 

A7133 0 

3XTNB SLOAD* RIB 

23,2001 

00006 1 


5,1 

23,2002 

45510 1 


CDULOOIC 

23,2003 

41434 1 

RIB 

PUSH 

23,2004 

46027 0 


SKTLOOIC 

23,2005 

72556 1 

SIN 

SLl 

23,2006 

66606 1 

PUSI 

SLOAD* 

23,2007 

00004 0 


3,1 

23,2010 

41434 1 

RIB 

PUSH 

23,2011 

45510 1 


CDULOOIC 

23,2012 

41346 0 

COS 

DMP 

23,2013 

00003 1 


2 

23,2014 

14041 1 

STCDL 

STAIW 

23,2015 

41356 1 

SIN 

CMP 

23,2016 

77626 0 

STADH 


23,2017 

63734 1 

STCDL 

STAHM +2 

23,2020 

77746 1 

COS 


23,2021 

24045 0 

STOVL 

STVAIW +4 

23,2022 

00041 1 


SDARM 

23,2023 

76521 0 

WV 

VSLl 

23,2024 

06302 0 


NB1NB2 

23,2025 

00041 1 

STORE 

32D 

23,2026 

77816 0 

RVO 


23,2027 

3 2323 1 

SXTIXXJIC CAP 

lODEGS- 

23,2030 

26 154 0 

ADS 

MPAC 

23,2031 

3 4676 1 

CAP 

quarter 

23,2032 

0 7256 1 

TC 

aiORTMP 

23,2033 

0 6030 1 

TC 

DANZIO 


PUaiDCWN 00,02,04,fl7D-19D),32D-36D 
THUNNICN = T» 


PD2 = SINCM) 
shaft = SA 
PD4 = SA 


COSfSAISINCIA) 


SINCSAISINCTA) 


SWfW r 32D 




CORRECT FOR 19.775 DEGREE OFFSET 
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USERoS page no. 2 EO S3 


C®4 aE08eTB3f 

referenced to THE OPTICS COORDINATE SYSTEM. 

rs,rsT^ Tc^ 

TO aXJTRIO WILL PRCvbE THIS INPUT. 

the outputs are the SESOANT SHAFT AND TRUNNION ANCIES STORED DP AT SAC AND PAC RBSPEiCTIVELY. (LO» ORDER PART 
equal TO ZERO). CALCSXA ITA VLCWD PUSHIXMN 00-26D,28D,30D,32D-36D 


23.2034 

23.2035 


77220 1 CALCSXA 
00034 0 


US' 

6 

LAST 

277 

23,2036 

02766 

1 





23,2037 

77624 

1 

REP 

1 



23,2040 

47577 

1 





23,2041 

76521 

0 

REP 

1' 



23,2042 

06280 

0 

REP 

7 

LAST 

281 

23,2043 

28766 

1 

REP 

1 



23,2044 

15330 

0 

REP 

2 

LAST 

91 

23,2045 

26555 

0 

REP 

1 



23,2046 

15326 

1 

REP 

2 

LAST 

91 

23,2047 

26563 

0 

REF 

1 



23,2050 

15324 

0 

REP 

2 

LAST 

91 

23,2051 

38571 

1 

REF 

1 



23,2052 

46076 

1 


*9MMt 
«(V VSLl 

NB2NB1 
stoyl star 

HIUNITX 
STCWL XNBl 

HIUNITf 
STOYL YNBl 

HIUNITZ 
STCAIX. 2NBi 

SKTANOl 





r " "" — --.,3 B. .3. .03XUX-0« 30.33 COT. 33.033 KOCX^ .030 P.CB 333 

^ CSM GEOMSTRY 

USBR.S PAGE NO. 3 Bo S3 

S IJClSSj “> "«"■«> ™ posit™ ™ 


IIO080 OOCWDIlttlES flSFBRHEOTO^ WSiSi STORED At S»R. r) THE NAvlOATICN BASE 

R0032 ZNB. .rUUrWINATB SYSTtN. THESE THREE HALP-miT VECTX3BS ARB STXSH) AT XNB, YNB, AND 


THE OOTPUTS ARE THE 
EOIWL to ZERO) . 


SEJCDWT 


0088 

REP 

1 



0089 





0090 

REP 

1 



0091 

REP 

2 

last 

281 

0092 





0093. 

HEP 

3 

LAST 

281 

0094 

REP 

1 



0095 





0098 

REP 

3 

LAST 

282 

0097 

REP 

3 

LAST 

281 

0098 

REE 

1 


0099 





0100 

HEP 

4 

last 

282 

0101 

REP 

3 

LAST 

281 

0102 





0103 

HEP 

2 

LAST 

282 

0104 

REP 

1 



0105 





0106 

HEP 

4 

LAST 

282 

0107 

REP 

8 

LAST 

281 


0111 

REF 

1 



0112 

REF 

1 



0113 





0114 

REP 

4 

lAST 

282 

0115 

REF 

1 



one 

REEF 

2 

LAST 

282 

0117 





0118 

REF 

4 

LAST 

282 

0119 

REP 

1 



0120 

REP 

1 




33.3053 

23,2054 

23,3055 

23,2053 

23,20ST 

23.2030 

23.2031 
23,2062 
23,2033 
23,2084 
23,2035 

23.2066 

23.2067 

23.2070 

23.2071 

23.2072 


siaft and tblwnicn angles stwed dp at s^c and pac respectively, clow order part 

i 47020 0 SXTANO m PUSIDOWC 16 D.ibD,22D-26D,28D 


23.2073 

23.2074 

23.2075 


23,2078 

23,2077 

23.2100 

23.2101 

23.2102 

23.2103 

23.2104 

23.2105 


23.2106 

23.2107 

23.2110 

23.2111 


23.2112 

23.2113 
23.211-4 
23,2115 


47020 0 

SXTANO 

ITA 

RIB 

00034 0 



28D 

45657 1 



THANSPl 

84375 1 


VLOAD 


02714 1 



XNB 

06280 0 



NB 2 NB 1 

77772 0 


VSLi 


26555 0 


STOVL 

XNBi 

02722 1 



YNB 

76521 0 


»xy 

VSLi 

06280 0 



NB^ffli 

26563 0 


STOVL 

YNBi 

02730 1 




76521 0 


rtcv 

VSIaI 

08260 0 



NBzNBi 

0257 1 0 


STORE 

Zffli 

47034 0 


RTH 

RTB 

45657 1 



TBANSPi 

45673 1 



TBANSP2 

47375 0 

SXTANOi 

VIXMD 

VXV 

02571 0 



ZNBl 

02786 1 



STAR 

77600 1 


BOV 


46103 1 



♦1 

40056 0 


UNIT 

BOV 

46145 0 



ZNB=Sl 

00027 1 


STORE 

PM 

57441 1 


DOT 

DCXMP 

02555 0 



XNBi 

24023 0 


STOVL 

SINIH 

00027 1 



PM 

77641 1 


DOT 


0256 3 0 



WBi 

34021 0 


STCALI, 

COSTH 

47211 0 



AHCIRIO 


BHEP WRT NB2 




PM = miTCZNB X S) 


SIN(SA) = PDA . -XNB 


COS(SA) = PDA . YNB 


I 
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012 ! - 
0122 

0123 

0124 
0123 

0125 

0127 

0128 
0129 

0131 

0132 

0133 

0134 

0135 
0138 

0137 

0138 

0139 

0140 

0141 

0142 

0143 

0144 

0145 
0148 

0147 

0148 

0149 

0150 

0151 

0152 








23,2116 

77634 

0 

RTB 



SEP 

1 



23,2117 

45543 

1 


1ST02S 


BSP 

4 

LAST 

277 

23,2120 

26774 

i 

STOVL 

SAC 


BEP 

0 

LAST 

282 

23.2121 

02766 

1 

Bar 

STAR 






23,2122 

77600 

1 







23,2123 

46124 

1 


♦1 






23,2124 

72441 

0 

DOT 

SLl 


IttP 

5 

LAST 

202 

23,2125 

02571 

0 

AC03 

2NBl 






23,2126 

77728 

1 







23,2127 

62440 

0 

044 

SL2 

TimilCN ANGLE NEGATIVE 

BSP 

1 



23,2130 

46142 

1 


scialaem 





23,2131 

45200 

1 

BOY 

DSU 

TBLNNICN angle greater than 90 DEGREES 

BBS 

2 

LAST 

283 

23,2132 

46142 

1 


aCTAlAIM 

BBP 

1 



23,2133 

06331 

0 

RIB 

20DGG- 






23.2134 

77634 

0 

1ST02S 


RBP 

2 

LAST 

283 

23,2135 

45543 

1 


FOR PLKUT USE, CULTEIAG IS CN IP 

BBP 

'4 

LAST 

277 

23,2136 

02776 

0 

STORE 

PAC 



23,2137 

77614 

1 

CLHDO 


TWHICN IS greater than 90 DEG 

BBP 

1 



23,2140 

01630 

0 


CULTPLAO 






23,2141 

00034 

0 


28D 






23,2142 

77614 

1 

sxtalabm SETGO 


ALAIW HAS been REMOVED FTKW THIS 

BBP 

2 

LAST 

283 

23,2143 

01430 

1 


CULTPIAG 





23,2144 

00034 

0 


2eD 

SUIBCUTINE.ALAIW WILL BE SET BY MPI 





23,2145 

77745 

1 

am-si DLOVD 



BBP 

1 



23,2146 

06325 

0 


270DeO 


BBP 

5 

LAST 

283 

23,2147 

16774 

1 

STCDL 

SAC 


BBP 

1 



23,2150 

06327 

1 


20DEOS- 


BBP 

5 

LAST 

283 

23,2151 

02778 

0 

STORE 

PAC 






23,2152 

77614 

1 

CLHGO 



BBP 

3 

LAST 

283 

23,2153 

01630 

0 


CULTPLAO 






23,2154 

00034 

0 


2Bl> 
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USBEUS FA® NO. 


INFOr 

SIIATE VEOr® IN IBflpCHARY STOHA® AREA 
IF SWTE VECrOa IS SCALS) pos B27 AND vEL Bs 
SET X2 TO *2 

IF state vector is scaled pos B 29 and VEL Bt 
set X 2 To 0 


OUTPUT 

RCT) IN IN, VfTI 

® 

RCT» IN R-OIHEH, 


IN VN, T IN PIPTLME 


REP 1 


REF I 


V(T) IN V- 
23,2155 
10,2000 
10,2237 


(T IS DEFINED BY T 

bank 

SETUE 

BAf4C 


-OTHER) 

23 

CQCEOI2 


REP I 


0173 

0174 

0175 

IffiF 

2 

LAST 

S3 

0176 

0177 

REP 

2 

LAST 

S3 

0178 

HEP 

4 

LAST 

168 

0179 

0180 
0181 

REP 

2 

lAST 

83 

0182 

0183 

0184 

REP 

2 

LAST 

83 

0185 

REF 

4 

LAST 

168 

0188 

REP 

3 

LAST 

267 

0187 

0188 
0189 

REP 

3 

LAST 

168 

0190 

0191 

0192 

REP 

3 

LAST 

284 

0193 

REP 

3 

LAST 

284 





COlWT 

10A3ECM 

10,2237 

43414 1 

SVDWNi 

BOP 

RVO 

10,2240 

04756 1 



AV&4IDSV 

10,2241 

20242 1 



♦1 

10,2242 

53775 1 


VLOVD 

VSU4 

10,2243 

01521 0 



IDQ.IAV 

10,2244 

57605 0 



0 -T,2 

10,2245 

53655 1 


VAD 

VSt^ 

10,2246 

01535 0 



I«V 

10,2247 

57576 1 



0,2 

10,2250 

25171 1 


STCVL 

Ki 

10,2251 

01527 0 



WV 

10,2252 

53257 1 


VSL* 

VAD 

10,2253 

57602 1 



0 -4,2 

10,2254 

01543 1 



V<V 

10,2255 

77657 0 


VSW= 


10,2256 

57576 1 



0,2 

10,2257 

15177 1 


STCDL 

VM 

10,2260 

01517 0 



ler 

10,2261 

01205 1 


STORE 

PIPTI>« 

10,2262 

77616 0 


RVOJ 


10,2263 

53775 1 

SVOWN 2 

VLOAD 

va^ 

10,2264 

01521 0 



weuTAv 

10,2265 

57605 0 



0 - 7,2 

10,2266 

53855 1 


VAD 

va^ 

10,2267 

01535 0 



BCV 


S»=1=AvETCMID DOINO W-MATHIX intbg 






I 
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L 

CSM 

oExiflmof 






0194 





10,2270 

57576 1 


0.2 

0195 

HBP 

4 

LAST 

168 

10,2271 

25722 1 

STCWL 

R-onSR 

0196 

REP 

3 

LAST 

284 

10,2272 

01527 0 


mv 

019T 





10,2273 

53257 1 

VSL* 

VAO 

0198 





10,2274 

57602 1 


0 -4,2 

0199 

HEP 

3 

LAST 

284 

10,2275 

01543-1 


V<V 

0200 





10,2276 

77657 0 

VSL4 


0201 





10,2277 

57576 1 


0.2 

0202 

REP 

4 

LAST 

168 

10,2300 

01730 1 

STORE 

V-OIEEH 

0203 





10,2301 

77616 0 

RVQ 
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RBVISICW 249 OF AGO PRQCmAM COLOSSUS BY NASA 2021111-041 
^ CsM CeoieTRY 

P0204 SlBKCXrriNE TO txmns the natural LOO OP C(MPAC, MPAC * 1 ). 

"®Z05 fNTTCf’ CALL 

Bozos LOO 



ZO’35 OCT. 28,1968 KOOIADS .069 PAGE 286 
USKUS PACE NO. T EO S3 


BOZOT SlBRCXn'INE I®IUHN3 WITH -LOO IN DP MPAC. 


I 


BOZOS 

E8A14C IS arbitrary 


0Z09 





14,2000 

OZIO 

BEP 

1 



23,2000 

OZll 





23.2155 

OZIZ 

BEF 

2 LAST 

280 TO 284 ’ 

0Z13 





23,2155 

0Z14 

BEP 

34 

LAST 

280 

23,2156 

OZIS 

BH' 

1 



23,2157 

QZ16 





23,2160 

OZIT 

BEP 

1 



23,2161 

ozie 





23,2162 

0219- 





23,2163 

0Z19 





23,2164 

0Z20 





23,2165 

0Z20 





23,2166 

OZZl 





23,2167 

OZZl 





23,2170 

OZZZ 





23,2171 

OZZZ 





23,2172 

0ZZ3 

BEP 

24 

LAST 

261 

23,2173 

0ZZ4 

BEP 

35 

LAST 

286 

23,2174 

OZZS 





23,2175 

0ZZ6 

BEP 

1 



23,2176 

02ZT 

REP 

36 

LAST 

286 

23,2177 

OZZS 

HEP 

3T 

LAST 

286 

23,2200 

0ZZ9 





23,2201 

0Z30 

BEF 

2 

last 

280 

23,2202 

0Z31 

BEP 

38 

LAST 

286 

23,2203 

0Z3Z 

BEF 

39 

LAST 

286 

23,2204 

0Z33 

SEF 

40 

LAST 

286 

23,2205 

0Z34 

BEF 

41 

LAST 

286 

23,2206 

0Z3S 

BEF 

8 

lAST 

259 

23,2207 

0Z38 





23,2210 

0Z3T 





23,2211 

0Z3T 





23,2212 


bank 14 
SETLOC POWn,IT2 


109 109* 

bank 

COUNT 

23/GBCM 

44301 0 LOO 

norm 

rosu 

00160 0 


MPAC +3 

06212 0 


NEARLYi 

77776 1 

EXIT 


0 7171 1 

TC 

POLY 

00002 0 

DEC 

2 

00000 1 

ZDEC 

0 

00000 1 

01001 1 

2DEC 

.031335467 

14636 1 

00325 0 

2DEC 

.0130145859 

07310 1 

00541 1 

2D0C 

.0215738898 

16735 1 

3 4714 1 

CAP 

zero 

54 156 1 

TS 

MPAC +2 

0 0006 1 

ExT©ro 

3 2214 1 

DCA 

CLOO 2/32 

52 155 1 

dxch 

MPAC 

52 160 1 

DXCH 

MPAC +3 

4 0000 0 

COS 

0 7 256 1 

TC 

SHORTMP 

52 158 1 

DXQI 

MPAC +1 

52 155 1 

DXCH 

MPAC 

52 180 1 

DXCH 

MPAC 4.3 

20 155 1 

DAS 

MPAC 

0 6006 1 

TC 

INTPRET 

77616 0 

RVO 


37777 1 NEARI.Yi 

2 DEC 

.999999999 

37777 1 


®ffiRATES LOO BY SIIFTINO ARG 
INTIL IT LIES between .5 AND i. 

THE LOO OP THIS PART IS FOUND AND THE 
LOO OF the SHIFTED PART IS CCMPUTEK 

and added in. SHIFT COUNT STORED 

<N- 1 , SUPPLIED BY SMERZH) 

IN MPAC + 3 . 


LOAD POSITIVE ailFT COUNT IN A 
MULTIPLY BY SHIFT CaJNT. 


RESULT IN MPAC, MPAC +i 
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CSM Gea«IRY 


0238 

0238 


23j2213 00542 1 CtXXl2/32 .0216608404 

2332214 34414 1 
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CSM (BOMBniY 


M239 

I>0241 

R0243 

R0244 

110248 

80248 

80250 

80252 

80254 

80255 

80256 

80257 

80258 

80259 

80260 
80261 
80262 

80263 

80265 

80266 
80267' 
80268 

80269 

80270 

80271 

80272 

80273 
80275 
80277 

80279 

80280 
80281 
80283 
80285 
80287 


20*35 COT. 28,1968 KOOLADB .069 PAOB 288 
USSR«8 PAGE NO. 9 Bo S3 


15 PEB 67 

PQ*EHa> FLIOfT SIBROS 


S^INEIWB. BAlOHHOIAtOR (EAmWn OR EAPBOTZ. miB* 

HDD By> BJtoY ®0UP (BAIRNSPATHBr) ^ secticw’ 

ms TI^s mHOuai 


HlEAsr SINfWT) 


BT = HTINIT ♦ B1NQB4 (COSCWT) -H 
•herb WT = WIE DTEAROT 

8TINIT = initial TARGET VECTOR 

BTEAST = UNIWBTINtT 

81NQHM = RIB^STTmiTB 

CALLING S^’SEQUENT ENTRIES AT EflRROr2. 

SICALL DIEAROT SlCALL DTEAROr 

earroti 

^WAC) IKSPECIPIED CliNPAC) = OiEAHOr 

PuaiLOC - poL+o, Arbitrary. 6 locaticks usa>. 

SLBROuriNES USBO’ N(NB 
NQRf'ML EXIT MODES* RVO 
alarms* NCNE 
ftllPUT* RIEAST (-1) 

RTNOBM (-1) 

RT (-1) 

DIEAROT (-28) CS 


.5 (KIT vector E4ST, CQ4PNT OP RTINIT I.EFT BY FIRST CAU, 
.5 U4IT VECTOR NCJM,, CCMKMT OP RTINIT LEFT BY FIRST CALL 
VECTCa, ROTATED LEFT BY ALL CALLS 

MAY BE CJiANGSD BY EARROT2, IP OVER i MY 



ERASABLE INITIALIzATICN KEOUIRED’ 

<0) U4IT POAR vector 

^NIT (-1) _g iKiT initial TABGET VECTOR 

DIEAROT (-28) CS TIME OP PLIGHT 

debris* OPRBT, PDL^O ... POL^ 


PAD LOADED 
left by eiTRY 
LEFT BY CALLER 
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C94 OeCMEIRY 


0289 

RBP 

3 

LAST 

210 

67,1451 



0290 





23,2215 

47375 

0 

0291 

REP 

3 

LAST 

84 

23,2216 

01714 

1 

0292 

REP 

4 

LAST 

289 

23,2217 

03452 

1 

0293 

RBP 

2 

LAST 

116 

23,2220 

03460 

0 

0294 





23,2221 

77635 

1 

0295 

REP 

4 

LAST 

289 

23,2222 

01714 

1 

0296 

REP 

2 

LAST 

116 

23,2223 

17466 

0 

0297 

RBP 

2 

LAST 

116 

23,2224 

03606 

1 

0298 





23,2225 

56204 

1 

0299 

REP 

1 



23,2226 

57 343 

1 

0300 

RH' 

1 



23,2227 

06256 

0 

0301 





23,2230 

41400 

0 

0302 

HEP 

1 



23,2231 

46245 

0 

0303 





23,2232 

45346 

1 

0304 

REP 

1 



23,2233 

15330 

0 

0305 





23,2234 

. 65361 

0 

0306 

HEP 

3 

LAST 

289 

23,2235 

03466 

0 

0307 





23,2236 

74356 

1 

0308 

RBP 

3 

LAST 

289 

23,2237 

03460 

0 

0309 





23,2240 

76455 

1 

0310 





23,2241 

53455 

0 

0311 

HEP 

5 

LAST 

289 

23,2242 

0345 2 

1 

0312 

HEP 

2 

LAST 

116 

23,2243 

03474 

0 

0313 





23,2244 

77616 

0 

0314 





23,2245 

75345 

1 

0315 

RBP 

2 

LAST 

289 

23,2248 

06256 

0 

0316 

REP 

3 

LAST 

289 

23,2247 

03606 

1 

0317 





23,2250 

77621 

1 

0318 

RBP 

4 

LAST 

289 

23,2251 

03606 

1 

0319 

REP 

5 

LAST 

289 

23,2252 

03606 

1 

0320 





23,2253 

77650 

1 

0321 

REP 

1 



23,2254 

46225 

0 

A0322 








0323 





23,2255 

01015 

1 

0323 





23,2256 

34732 

0 

1036 





23,2257 

15373 

1 

1036 





23,2260 

11346 

0 

1037 





23,2261 

00000 

1 

1037 





23,2262 

00000 

1 

1038 





23,2263 

67313 

1 

1038 





23,2264 

65307 

0 


EaANK= HTINIT 


BAHHOra 


VLOID 

VXV 



IWITW 

POLL UNIT vector 


HTINIT 

.5 UNIT 

STORE 

RIEAST 

.5 UNIT 

vxv 


UNIT* 

PULL UNIT 

STOOL 

RTNCSW 

.5 UNIT 


DTEAROT 

(-28 I CS 

BOYB 

DDV 



tcdanzig 

l/WIE 

reset o/pind, ip CN 

BOV 

PU34 

OVEBADAY 


COS 

DSO 

HIDPHAU' 


vxsc 

POOL 

XCH W POSH LIST 


RriNCJW 

.5 unit 

SIN 

VXSC 



RIEAST 

.5 UNIT 

VAD 

VSI,1 


VAD 

UNIT 

INSURE that RT IS .UNIT. 


HTINIT 

.5 UNIT 

STORB 

RT 

.5 UNIT IARGET VECTOR 


T534S 1 O/ERADAY WXftD SI® 
06256 0 1/WlE 

03606 1 DTEABOT 

TT621 1 I®aJ 

03606 1 DTEAHOT 

03606 1 STORE DTTWROT 


EARROr2 


.1901487997 

8616410 


+.8431756920 B-1 


-.5376381241 B-1 


I 




! I 



assemble revision 249 OP AOC PRO®»M COLOSSUS By NASA 2021111-041 
L CSM OEOEBTRY 

1039 

1039 

1040 

1040 

1041 

1041 

1042 

1042 

1043 

1043 
1044 . 

1044 

1045 

1045 

1046 

1046 
104T 

1047 

1048 

1048 

1049 

1049 

1050 

1050 

1051 

1051 

1052 

1052 

1053 
1053 
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23.2265 

23.2266 

00000 1 
00000 1 

ZBRINPLT 2DBC 

0 

23,2267 

23,2270 

20000 0 
00000 1 

HALPNFLT 2DBC 

.5 

23.2271 

23.2272 

00000 1 
00000 1 

2DBC 

0 

23.2273 

23.2274 

10464 0 
12470 1 

2Pec 

♦ .5376381241 B-i 

23.2275 

23.2276 

00000 1 
00000 1 

20EC 

0 

23,2277 

23,2300 

15373 1 
11346 0 

zoec 

♦-8431756920 B-i 

23.2301 

23.2302 

15373 1 
11346 0 

NH 1 NB 2 2PBC 

♦.8431758920 B-i 

23.2303 

23.2304 

00000 1 
00000 1 

2DeC 

0 

23.2305 

23.2306 

10464 0 
12470 1 

2DeC 

♦ .5376381241 B-i 

23,2307 

23,2310 

00000 1 
00000 1 

2DeC 

0 

23.2311 

23.2312 

20000 0 
00000 1 

2DeC 

.5 

23.2313 

23.2314 

00000 1 
00000 1 

2060 

0 

23.2315 

23.2316 

87313 1 
65307 0 

2DeC 

-.5378381241 B-i 

23,2317 

23,2320 

00000 1 
00000 1 

2060 

0 

23.2321 

23.2322 

15373 1 
11346 0 

2DBC 

♦.8431756920 B-i 
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L CSM CEOMBTfOf 


1054 

23,2323 

07020 

1 

looeos- 

DBC 

3600 

loss 

23,2324 

60000 

1 

27OD0O 

OCT 

60000 

1056 

23.2325 

00000 

1 


OCT 

00000 

1057 

23.2326 

61740 

d 

20DBO3- 

DGC 

-07199 

1058 

23.2327 

T77TT 

0 


DBC 

-00000 

1059 

23.2330 

07020 

1 

20060- 

DEC 

03600 

1060 

23.2331 

00000 

1 


DEC 

00000 


UaBH«S PAGE NO. 12 BT 83 


aiAPT 270 DEX3HEES 23 CCMP. 
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t- D«i Compensation package 


0001 

eooioi fsp 1 

000102 

0002 RH^ 2 LAST 82 
0100 RBP 1 

0112 REP I 

0113 RQ' 14 

0114 REP 1 

0115 RS' 1 

0116 
OUT 

0118 REP 1 


07,2440 

06,2000 

06,3262 

B3,1460 


01181 

A01182 

0113 RH' 
0120 REP 


0121 

0122 

0123 

0124 

0125 

0126 


lAST 


REP 


0127 

0128 

0129 

0130 

0131 

0132 

0133 

0134 

0135 

0136 

0137 

0138 

0139 

0140 

0141 

0142 

0143 

0144 


HBE 20 LAST 240 


REP 7 LAST 
REP 2 LAST 

RH' 33 LAST 

REP 25 LAST 
LAST 


REP 

REF 


RH' 


3 LAST 
9 IAST 


RS’ 2 LAST 

REP 27 last 
RH’ 10 LAST 
REP 4 LAST 


bank 7 

SBIUK IMUCCNP 

bank 

EBANK= NBDx 
COUNT 06/ICCMP 


0145 REF 11 last 



06,3262 

3 3516 0 

1/PIPA CAF 

LOCCMP 

261 

06,3263 

56 003 1 

XCM 

ebank 


06,3264 

54 163 1 

TS 

MODE 


06,3285 

11«477 0 

CCS 

OCOHPSW 


06,3266 

1 3271 1 

TCF 

♦3 


06,3267 

1 3271 1 

TCP 

♦2 


08,3270 

1 3407 0 

TCF 

IRIOi 


06,3271 

0 0004 0 

INHINT 


08,3272 

3 4710 0 

1/PIPAl CAF 

POUR 

68 

08,3273 

54 132 0 

TS 

BUP 42 

292 

06,3274 

50 132 1 

INDEX 

Blip 42 


06,3275 

3 1453 1 

CA 

PIPASCP 


08,3278 

0 0008 1 

Exia® 

292 

06,3277 

5 0132 1 

INDEX 

BUF 42 


06,3300 

7 1162 1 

MP 

DELVX 

265 

08,3301 

54 002 1 

TS 

0 

240 

06,3302 

3 0001 0 

CA 

L 


06,3303 

0 0006 1 

EXTEND 

219 

06,3304 

7 4705 0 

MP 

bits 

292 

06,3305 

50 132 1 

INDEX 

BuF 42 

292 

06,3306 

55«163 0 

TS 

DELVX 41 

292 

06,3307 

3 0002 0 

CA 

0 


08,3310 

0 0006 1 

ExTBOT 


292 

08,3311 

7 4705 0 

MP 

bits 

292 

06,3312 

50 132 1 

INDEX 

BJF 42 

292 

06,3313 

21«163 0 

DAS 

DELVX 

292 

06,3314 

50 132 1 

INDEX 

BUP 42 


06,3315 

4 1452 1 

CS 

PIPABIAS 


06,3316 

0 0006 1 

extend 


75 

08,3317 

7 1074 1 

MP 

l/PIPADT 


06,3320 

0 0006 1 

Extend 


256 

08,3321 

7 4712 0 

MP 

BITl 

292 

06,3322 

50 132 1 

INDEX 

BuP 42 

292 

06,3323 

21«163 0 

DAS 

DBl,VX 

292 

06,3324 

10 132 0 

CCS 

BuP 42 
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SAVE EBANK CP CALLING PROGRAM 


bypass if occmpsw negative 


retutoi- 

assure CGMPLETB CGMPENSATIGN of DELVocS 

for downlink. 

PIPAZ, PIPAY, PIPAX 


<P.P.M.) X 2(-9) 

<PP) X 2(+14) NOW (PIPA PULSES) X 2U5) 
SAVE MAJOR PART 

MINOR PART 

SCALE 21+9) SHIFT RIOfT 9 
FRACTICNAL PIPA PUl.SES SCALED 2(+i4) 
MAJOR PART 

SCALE 2t+9) SHIFT RICHT 9 
(PIPAI) + (PIPAIXSFB) 

(PIPA PULSES) /(Cs) X 2C-B) * 

(Cs) X 2(+8) NOW (PIPA PUl.SES) X 2(4-0)+ 
SCAIE 2(.H4) SHIFT RKTO 14 + 

(PIPAI) + (PIPAI)(SFE) - (BIAS) (DEI, TAT) 
PIPAz, PIPAY, PIPAx 





I 
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^ ASSa«LB BEVISICW 249 OP AOC PRQOiWM 
L IMU CCWPENSATION PACKAGE 

0148 REP 1 06,3325 6 TTIO 0 

0147 REP 1 08,3326 1 3273 0 

0148 06,3327 13 330 0 

01481 08,3330 0 0003 1 


USRaS PAGE NO. 2 E3 S3 

AD IfflOl 

TCP 1/PIPAl ♦! 

(JOOP LESS THAN ZERO IMPOSSIBLE. 

IBLINT 
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IHJ Compensation paqcage 


P01482 

0149 

0150 


2 last 292 
12 last 292 


08.3331 55«>4TT 0 IRIOCOKP TS 

08.3332 54 130 1 TS 


0151 

0152 REP 5 LAST 292 

0153 VBP 42 LAST 288 

0154 REP 1 

0155 REP L 


OCCMPSW 

Blip 


A01603 

A01604 

A01605 

Aoisoe 

AOISOT 


0181 REP 3 LAST 292 

0182 RBP L 


0183 

0184 HEP 2 LAST 294 

0165 HEP 44 LAST 294 

0166 REP 1 

616T HEP 3 last 294 


0168 

0169 REP 1 

OITO REP 45 LAST 294 

OlTl REP 1 

01T2 REP 4 LAST 294 


A01T23 

A01T24 

A01T25 

^1726 

A01T27 


01T3 

01T4 

REP 

REP 

1 

2 

LAST 

294 

0175 

0176 

REP 

3 

LAST 

294 

0177 

REP 

48 

lAST 

294 

0178 

RBP 

1 






06.3333 0 0008 1 

08.3334 4 1183 0 


EX7©ro 


08,3335 52 155 1 

08,3338 3 1483 1 


08,3337 0 3412 0 


0156 

0157 HEP 1 

0158 REP 43 LAST 294 

0159 REP 1 

0160 HEP 2 LAST 294 


08.3340 

08.3341 


0 0006 1 
4 1185 0 


06.3342 52 155 1 

06.3343 4 1486 0 


06,3344 0 3412 0 


06,3345 4 1460 0 

06,3348 0 3441 0 


06,3347 0 0008 1 

06,3350 4 1165 0 


06,335 1 52 155 1 
06,335 2 3 146 4 0 


06,335 3 0 3412 0 


06,3354 0 0006 1 


06,3358 52 155 1 

06,3357 4 1467 1 


08.3361 4 1461 1 

06.3362 0 3441 0 


06,3383 . 0 0006 1 IRIGz 

08.3364 4 1165 0 

06.3365 52 155 1 

08,3386 3 1470 0 


DCs 

DELVX 


Dx(3l 

MPAC 


C!A 

ADIAX 


TC 

GCCMPSUB 


EXIB® 


DCS 

DELVY 


dxcm 

MPAC 


Cs 

ADSRAx 


TC 

GCCMPSUB 


Exrero 


DCS 

DELVZ 


DXCM 

MPAC 

*** 

CA 

adcmx 

*** 

TC 

GCCMPSUB 


Cs 

Nffilx 


TC 

DRIPTSUB 


Exra® 


DCS 

D0,VY 


OXCH 

MPAC 


CA 

ADIAY 


TC 

GCCMPSUB 


EXTEND 


DCS 

DB1,VZ 


DXCH 

MPAC 


Cs 

AD SHAY 


TC 

(3CCMPSUB 


EXTEND 


*** 

DCS 

DELVX 


DXCH 

MPAC 

*** 

CA 

ADOAY 

*** 

TC 

(KCMPSUB 


Cs 

NBDY 


TC 

DRIPTSUB 


Extend 



DCs 

DEl,VY 


DXC« 

MPAC 


CA 

ADSRAz 
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indicate CCM44NDS 2 PULSES OR LESS 
INDEIC COlTTBR - IRIC6C, IRIOlf, IRI® 


fPIPA PULSES) X 2Ul4) 


(omo PULSES)/CPIPA PULSE) X 2(-3) * 

-(ADIAX)(PIPAX) (OMBO PULSES) X 2<+14) 


fPIPA PULSES) X 2C<-14) 


KWHO PII,SES)/(PIPA PULSE) X 2(-3) * 

♦ (ADSRAX)(PIPAY) (GXRO PULSES) X 2(+14) 


(PIPA PULSES) X 2(+14) 


(OTRO. PULSES) /CPIPA PULSE) X 2(-3) * 

-(ADCttx)(PIPAz) (ffiOlO PULSES) X 2(-i-14) 


(GKHO PULSES)/(Cs) X 2C-5) 
-(NBIiC)(DEL'mT) (GYRO PULSES) X 2(+14) 


(PIPA PULSES) X 2(+14) 


(GYRO PILSES)/(PIPA PULSE) X 2(-3) * 

-(ADIAY)(PIPAY) (GYRO PULSES) X 2(+14) 




(PIPA PULSES) X 2(+14) 


(GYRO PULSES) /(PIPA PULSE) X 2(-3) 4 

+(ADSRAY)(PIPAZ) (GYRO PULSES) X 2(+14) 


(PIPA PIX,SES) X 2( + 14) 


(GYRO P1XSES)/(PIPA PULSE) X 2(-3) * 

-(AD01Y)(PIPAX) (GYRO PUI,SES) X 2C<-14) 


(GYRO PULSES)/(CS) X 2(-5) 

-(NHDY) (DELTOT) (GYRO PUI,SES) X 2(+14) 


(PIPA PU,SES) X 2(tl4) 

(GYRO Pl*,SES)/(PIPA PUI.SE) X 2(-3> 


I 
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h Ml OOMpeWSATlON PAQcAGB 


0179 

BPS' 

5 

msT 

294 

06,3387 

0 

3412 

0 

0180 





06,3370 

0 

0006 

1 

0181 

RET 

2 

lAST 

294 

06,3371 

4 

1167 

1 

0182 

REP 

47 

LAST 

294 

06,3372 

52 155 

1 

0183 

REP 

1 



06,3373 

3 

1465 

1 

0184 

US’ 

6 

LAST 

295 

06,3374 

0 

3412 

0 


A01843 

Aai844 

A0i845 

401846 

A0184T 

0185 HEP 1 08,3375 3 1462 0 

0186 REP 3 LAST 294 06,3376 0 3441 0 



USBBsS pace no. 4 E3 83 


TC 

OCOIPSU8 


-(ADSRAZKPIPAY) (GTHO PULSES) X 2Ul4) 

E5C1B© 




DCS 

DELVZ 


(PIPA PUCSES) X 2(+14) 

mcCH 

MPAC 



CA 

ADIAZ 


(GXRO PULSES) /(PIPA PULSE) X 2(-3) * 

TC 

OCCMPSUB 


-(ADIAZ) (PIPAZ) (OWO PULSES) X 2(+14) 

Extend 




DCS 

DELVX 


(PIPA PULSE) X 2(+14) 

OxCH 

MPAC 

*** 


CS 

ADQAZ 

iF** 

(OyRO PULSES)/(PIPA pulse) X 2(-3) * 

TC 

OCCMPSUB 


+(AD(MZ)(PIPAX) (G7RO PULSES) X 2(*14) 

CA 

NBDZ 


(GTRO PULSES)/(CS) X 2(-5) 

TC 

DRIPTSUB 


♦(NBDZ) (DELTAT) (GXRO PULSES) X 2(+14) 


ASSE^BLE BEVISICN 249 OP AC3C PROGflAM COLOSSUS BY NA3A 2021111-041 
OCMPENSATIQN PAClcAGE 


018T 

REF 

3 

1 LAST 

' 294 

0188 





0189 

US' 

2 

last 

292 

0191 

REF 

1 



0192 

REP 

10 

last 

251 

0193 

REP 

4 

last 

294 

0194 

REP 

1 



0194 

REP 

1 



0195 





0196 

REP 

2 

LAST 

292 

0197 

REP 

15 

LAST 

292 

0198 

REF 

5 

LAST 

218 

0199 

REP 

48 

LAST 

295 

0200 





0201 

REP 

49 

LAST 

296 

0202 

REP 

14 

LAST 

68 

0203 

US' 

SO 

LAST 

296 

0204 





0205 

lEP 

51 

LAST 

296 

0206 

HEP • 

21 

LAST 

292 

0207 

REP 

25 

LAST 

286 

0208 

REP 

15 

LAST 

296 

0209 

REP 

16 

WST 

296 

0210 





0211 

REP 

15 

LAST 

227 

0212 . 

REF 

13 

LAST 

294 

0213 

REP 

3 

LAST 

83 

0214 

REP 

17 

LAST 

296 

0215 





0216 

REP 

16 

LAST 

296 

0217 

REF 

22 

LAST 

296 

0218 

REF 

26 

LAST 

296 

0219 

REP 

14 

LAST 

296 

0220 

RBP- 

4 

LAST 

296 

0221 

REF 

34 

LAST 

292 
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06,3377 

11«477 0 

(TS 

OOtMPSW 

06,3400 

1 3402 0 

vr 

*2 

06,3401 

1 3407 0 

TCP 

IRIGi 

06,3402 

3 4764 0 

cap 

PRIOIT 

06,3403 

0 5027 1 

ic 

MVAC 

E3,1460 


eBA!4c 

= Na)K 

06,3404 

03474 0 

jCnscl 

1/GYRO 

06,3405 

14063 1 



06,3406 

0 0003 1 

HELDfr 

06,3407 

3 0163 0 

IRIGI CA 

iKOe 

06,3410 

54 003 0 

TS 

BBASX 

06,3411 

1 4570 0 

TCP 

SHBSIUIN 

06,3412 

56 154 1 

OCCMPSUB XCH 

MPAC 

06.3413 

0 0006 1 

EXtK® 

06,3414 

7 0154 0 

W 

MFAC 

06,3415 

52 123 0 

DxCH 

VBlF 

06,3416 

3 0155 0 

CA 

NPAC 

06,3417 

0 0006 1 

EXTRO 

06,3420 

7 0154 0 

MP 

MFAC 

06,3421 

54 001 1 

TS 

L 

06 , 3422 

3 4714 1 

cap 

2EHO 

06,3423 

20 123 0 

DAS 

V01F 

06,3424 

3 0122 0 

ca 

VB(J» 

06,3425 

0 0008 1 

EXTEND 


06 -,34 26 

7 4677 1 

MP 

BIT12 

06,3427 

50 130 0 

INDEX 

aa' 

06,3430 

21«472 0 

DAS 

OCXMP 

06,3431 

3 0123 1 

CA 

VBUE «.! 

06,3432 

0 0006 1 

EXTE® 


06,3433 

7 4677 1 

MP 

BIT12 

06,3434 

54 001 1 

TS 

L 

06,3435 

3 4714 1 

CAP 

ZERO 

06,3436 

50 130 0 

INDEX 

EUP 

06,3437 

21«472 0 

DAS 

GCQfl» 

06,3440 

0 0002 0 

TC 

0 


are OifRO CCPMANDS CSJEATBR THAN 2 PULSES 

YES 

NO 


L»1 PRIORITY HIOHER-THIS FOR PRELAUKH 


ffiT EBANK FOR RETURN 


adia or adsha coefficient arrives in a 

C(MPAC) = (PIPA PULSES) X 2C+I4) 

(GYRO PULSES) /(PIPA PULSE) X 2(-3) * 

NOP r (GYRO PULSES) X 2(+ll) * 


minor part PIPA PUI.SES 
ADIA OR ADSRA 


NOP = (GYRO PULSES) X 2(+ll) 
partial result - MAJOR 


SCALE 2(+3) SHIFT RICWT 3 

result = (GYRO RAISES) X 2(+14) 
HI(ADIA)(PIPAI) OR HI(ADSRA)(PIPAI) 




partial result - MINOR 
SCALE 2(+3) SHIFT RKKT 3 


result = (GYRO PiA,SES) X 2(i-l4) 
(ADIA)(PIPAI) OB (ADSRA) (PIPA I) 


I 
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L wu compensation PAQcAGE 

•222 06,3441 


223 

HBP 

IS 

LAST 

296 

06,3442 

224 





06,3443 

22S 

REP 

3 

LAST 

292 

06,3444 

>226 

HEP 

52 

LAST 

296 

06,3445 

)22T 





06,3446 

>228 

REP 

20 

LAST 

250 

06,3447 

>229 

HEP 

16 

LAST 

297 

06,3450 

1230 

REP 

5 

LAST 

296 

06,3451 

1231 

REP 

53 

LAST 

297 

06,3452 

1232 





06,3453 

1233 

REP 

21 

LAST 

297 

06,3454 

1234 

REP 

23 

LAST 

296 

08 , 3455 

1235 

RHP 

27 

LAST 

296 

06,3456 

1236 

HEP 

17 

LAST 

297 

06,3457 

1237 

REP 

6 

LAST 

297 

06,3460 

1238 

HEP 

6 

LAST 

265 

06,3461 

1239 

HBP 

18 

LAST 

297 

06,3462 

1240 

HEP 

19 

LAST 

297 

06,3463 

>241 

HEP 

74 

LAST 

266 

06,3464 

1242 

REP 

7 

LAST 

297 

06,3465 

1243 





06,3466 

1244 

HEP 

20 

LAST 

297 

06,3467 

1245 

REF 

10 

LAST 

253 

06,3470 

1246 

REP 

75 

LAST 

297 

06,3471 

>247 

H0' 

4 

LAST 

296 

06,3472 

>248 

RBP 

21 

LAST 

297 

06,3473 


0 0006 

1 

DRIPTSlfi EXTEND 


22 131 

1 

(KCH 

BUP +1 

0 0006 

1 

EXTEND 


7 1074 

1 

HP 

1/PIPADT 

22 155 

0 

LXCH 

MPAC +1 

0 0006 

1 

EXTEND 


7 4707 

1 

MP 

B1T4 

50 130 

0 

INDEX 

BUP 

21«472 

0 

DAS 

OCCMP 

3 0155 

0 

CA 

MPAC +1 

0 0008 

1 

Exrero 


7 4707 

1 

MP 

BIT4 

54 001 

1 

TS 

L 

3 4714 

1 

CAP 

ZERO 

50 130 

0 

INDFJX 

BUP 

21«472 

0 

DAS 

GCCMP 

3 4711 

1 

drptsubz cap 

TWO 

6 0130 

0 

AD 

BUP 

56 130 

0 

XCH 

HUP 

50 000 

1 

INDEX 

A 

11«471 

0 

CCS 

OCCMP 

1 3470 

0 

TCP 

+2 

0 0131 

1 

TC 

BIS' +1 

7 7716 

1 

mask 

NFXXNB 

10 000 

0 

CCS 

A 

S5«477 

0 

TS 

GCCWPSi* 

0 0131 

1 

TC 

HUP +1 


USEIUS PAGE NO. 6 B3 S3 


CIA) = NBO (GYRO PULSES)/tCS) X 2<-5) 
ICS) X 2(+8) NCW CGYHO PULSES) X 2^3) 
SAVE FOR FHACTICNAL COMPENSATION 

SCALE ^2Ull) ailFT RIGHT 11 

HIINBDIIDELTAT) (GYRO PULSES) X 2( ♦14) 

NOW MINOR PART 

SCALE 2<+ll) SHIFT RIGHT 11 


ADO IN FRACTICNAL CCMPENSATICN 

(NBD) (DELTAT) (GYRO PULSES) X 2( +14) 

PIPAX, PIPAY, PIPAZ 


ARE GYRO COWANDS 1 PULSE OR GREATER 

YES 

NO 


ARE GYRO COWANDS GREATER THAN 2 PULSES 
YES ^ set GCOIPSW POSITIVE 
NO 


AsSEf«LB BBVISKW 2Ag OP AGO PROfflMM COLOSSUS BY NASA 2021111-041 
I" D*) OOMPaiSATIQN PAQcA® 


0249 

0250 


REP 


LAST 

lAST 


292 

29T 


08.3474 

06.3475 


3 4710 0 
54 130 1 


l/OYRO 


CAP 

T3 


POUR 

BUP 


0251 US' 23 LAST 298 

0252 REP 8 LAST 297 

0253 

0254 HEP 18 LAST 198 

0255 REP 24 LAST 298 

0256 REP 9 lAST 298 


0257 

HEP 

28 

lAST 

297 

0258 

REP 

2S 

LAST 

298 

0259 

HEP 

10 

IAST 

298 

0260 

0261 

HEP 

19 

LAST 

298 

0262 

REP 

26 

LAST 

298 

0263 

REF 

11 

LAST 

298 

0264 

HEP 

27 

LAST 

298 

0265 

HEP 

2 

LAST 

293 

0266 

HEP 

2 

last 

296 

0267 

RBP 

12 

LAST 

298 

0268 

REP 

2 

LAST 

292 

0269 

HEP 

35 

LAST 

257 

0270' 

REP 

2 

last 

237 

0271 

HEP 

36 

LAST 

298 

0272 

REP 

5 

LAST 

237 

0273 

REP 

14 

LAST 

261 

0274 

REP 

3 

LAST 

298 

0275 

REP 

28 

LAST 

298 

0276 

REP 

29 

LAST 

298 

0277 

REP 

13 

LAST 

298 

0278 

0279 

REP 

20 

LAST 

298 

0280 

REP 

30 

LAST 

298 

0281 

REF 

14 

LAST 

298 

0282 

REP 

31 

LAST 

298 

0283 

0284 

REF 

REP 

3 

1 

LAST 

298 

0285 

0286 

REP 

15 

LAST 

298 


06,3476 

50 130 0 

INDEX flUP 

06,3477 

3 1472 1 

CA 

OCCMP *1 

06,3500 

0 0006 1 

Exiaro 

06,3501 

7 4703 0 

HP 

bits 

08,3502 

SO 130 0 

INDEX 

; HUP 

. 06,3503 

55«472 0 

T3 

OCCMP +1 

06,3504 

3 4714 1 

CAP 

2SRO 

06,3505 

50 130 0 

IND^ 

blp 

08,3506 

57«471 1 

XCH 

OCCMP 

06,3507 

0 0006 1 

EXTBTO 

08,3510 

7 4703 0 

MP 

BIT8 

06,3511 

50 130 0 

INDEX 

BUP 

06,3512 

21«472 0 

DAS 

OCCMP 

06,35 1 3 

10 130 1 

CCS 

BlF 

06,35 1 4 

6 7716 0 

AD 

NEGi 

06,35 15 

1 3475 0 

TCP 

lAIYRO +1 

06,3516 

01471 1 LGCCMP 

ECADR 

OCCMP 

08,3517 

3 3516 0 

CAP 

loccmp 

08,35 20 

0 4555 0 

IC 

BANkCALL 

08,3521 

17125 1 

CADR 

IMUPIX.SB 

06,3522 

0 4555 0 

ic 

BANKCALL 

06,35 2 3 

17516 0 

CADR 

IMUSIALL 

06,3524 

1 5112 1 

TCP 

BCDCPJCB 

06,35 25 

3 4710 0 GCCMPi 

CAP 

fcur 

06,3528 

54 130 1 

TS 

BUP 

06,3527 

50 130 0 

It®BX 

HUP 

06,3530 

3 1472 1 

CA 

OCCMP <-1 

06,3531 

0 0006 1 

Extend 


08,3532 

7 4703 0 

MP 

bits 

06,3533 

50 130 0 

INDEX 

BUP 

06,3534 

23«472 1 

LXC« 

CXXMP +1 

08,3535 

10 130 1 

CCS 

BUP 

06,3538 

6 7716 0 

AD 

NBGi 

08,3537 

1 3526 1 

TCP 

OCCMPl 

06,3540 

01436 1 V06N30S 

VS 

0630 

06,3541 

1 5112 1 

TCP 

BflXFJCB 


j ^ 

20’35 OCT. .28,1988 KOaMDE.069 PAGE 298 
USBR«S PACE HO. T E3 S3 
PIPAZ, PIPAY, PIPAX 

SCALE GYRO CCM4AHDS FOR IMUPOLSB 
PHACrrCNAL PULSES 

SHIFT RIWT 7 

FHACtKHAL PUL®S SCALH) 

SET occMp = 0 for das IHSTBOCTICN 

OYRO PULSES 

ailPT RIGHT 7 

ADO THESE TO FRACTICNAL PULSES ABOVE 
PIPAZ, PIPAY, PIpAx 

LESS THAN ZERO EAPOSSIBLE 

CALL GYRO TOROJL'IG ROUTINE 
wait for pulses TO GET ttlT 

temporary 

PIPAZ, PIPAY, PIPAX 
rescale 

ailPT MINOR PART im 7 - major part = 0 
bits 8-14 OF MINOR PART WERE = o 
PIPAZ, PIPAY, PIPAX 
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IMU OOWaiSATIW RACicAaS 


0287 

BS' 

5 

LAST 

297 

06.3542 

0286 





0B.3543 

0269 





06.3544 

0290 

REP 

16 

LAST 

298 

OB .3545 

029005 





00.3540 

02901 

REP 

6 

LAST 

196 

06,3547 

02902 

REP 

17 

LAST 

299 

06.3550 

02903 

REP 

18 

LAST 

299 

00.3551 

02904 





00.3552 

0291 

REP 

4 

LAST 

215 

00,3553 

0292 

REP 

4 

LAST 

297 

00,3554 

02925 





00.3555 

0293 





00.3556 

0294 

RBP 

5 

LAST 

299 

06.3557 

0295 

HEP 

76 

LAST 

297 

06.3560 

0296 

REF 

13 

LAST 

265 

00,3501 

6297 

REP 

1 



00.3562 

0298 





00.3503 

0299 

REP 

19 

LAST 

299 

00.3564 

0300 





00.3505 

0301 

REP 

6 

LAST 

186 

00.3560 

0302 





06.3SOT 

0303 

REP 

19 

LAST 

225 

66.3570 

0304 

REP 

18 

LAST 

296 

00.3571 

0305 





00,3572 

0306 

REP 

19 

LAST 

299 

as.m3 

0307 

REP 

54 

LAST 

297 

00.3574 

0308 

REP 

29 

LAST 

298 

60,3575 

0309 

REP 

6 

LAST 

299 

00.3576 

0310 

REP 

32 

LAST 

298 

06.3577 

0311 

REP 

5 

LAST 

296 

00,3600 

0312 

REP 

1 



00.3001 

0313 





00,3602 

0314 

REP 

20 

LAST 

299 

06,3803 

0315 

REP 

55 

LAST 

299 

06,3804 

0316 

REF 

2 

LAST 

294 

06.3805 

6317 

HH' 

2 

LAST 

299 

06.3606 

0318 





00.3607 

0319 

REP 

21 

LAST 

299 

06.3810 

0320 

RBP 

56 

LAST 

299 

00.3811 

0321 ' 

REP 

2 

LAST 

295 

00,3612 

0322 

REP 

3 

LAST 

299 

06.3613 


8&.3S42 11«47T 0 NEDOILY 

OB. 3543 1 3546 1 

0B.3544 1 3546 1 

0B.3545 1 5112 1 


CCS OCCKPS* 
TCP *3 
US' *2 
TCP EJBOPJCB 


0 0004 0 
10 076 1 

1 5112 1 
1 5112 1 
1 3553 0 


0 0003 1 
4 0000 0 


EWDIT 

CCS PLA03HD2 
TCP eroopjoB 
TCP ENDCPJCB 
TCP ♦! 


10 000 0 NB02 

6 4712 1 


1 3567 1 
1 3565 0 
1 5112 1 


CA TI>«1 

XCH 1/PIPADT 

ffil^INT 
C04 

AD i/PIPADT 

CCS A 

AD (MB 

TCP NHD3 

TCP *2 

TCP BTOCFJCB 


0 0006 1 >**>3 

7 4701 1 


52 123 0 


3 0123 1 
52 155 1 


exTB® 

MP BITlO 

DxCH vnup 
Ejnero 
DCA VHUP 

DXCH NPAC 


CAP ZERO 

TS GCCMPS* 

TS BOP 


NBDX 

FBIASSUB 


52 155 1 
3 1461 0 
0 3617 1 


EXTRTO 
DCs VBUP 

D)(CH MPAC 

CA NBOr 

TC FBIASSUB 


EjrreMD 
DCS VBiJP 

DXCM MPAC 

cs tmoz 

IC FBIASSlFI 


20*35 OCT. 26,1966 KOOLADB .069 FA® 299 
USBB>S PACK NO. 8 B3 S3 
BYPASS IP GCCKPSar NEGATIVE 


preeead tsoift may coincide 


ICS) X 2l+14> 
PHBVIOOS TIME 


CALCULATE ELAPSED TIME 
NO TIMEl OVERPICW 
BESTORE TIME DIFFERENCE AND JlWP 
TI^«1 OyEHPLCW 

IF ELAPSED TIM! = 0 CDIFFERENCE = -0) 


CALCULATE ABSOUnE DIFFERENCE 


CIA) = DELTAT ICS) X 21+14) 
ailPT HiaiT 5 


DELTAT NOW SCALED ICS) X 2t+19) 


INDICATE COWNDS 2 PU-SES OR lESS 
PIPAX, PIPAY, PIPAZ 


IGYRO PULSES) /(CS) X 2l-5) 

-INBOX) (DELTAT) IGYRO PULSES) X 2(+14) 


DELTAT SCAIED ICS) X 2I+I9) 

(GYRO PU1.SES)/(CS) X 2(-5) 

-(NBDY) (DELTAT) IGYRO PUl.SES) X 2(+14) 


DEl.TAT SCAICD (CS) X 2(+19) 

CGYRO PUl+SRS>/fCS5 X 2f-5> 
■►(NBDZXDRI.TAT) fOYRO Pin.SRS) X 2C4^14> 


I 





249 QP AOC PROG«AM COLOSSUS W NAS* 202UU-041 
I- IHJ CcmpensATICN PACJcACE 


0323 REP T 

0324 REP 3 

0325 REP 20 


LAST 

LAST 

LAST 


299 06,3614 11«477 0 

298 06,3615 1 3474 t 

299 08.3616 1 5112 1 


OCs OCCMPsy 
'IQ' l/OTHO 
TCP BffiOPJQB 


20 ’35 OCT. 28,1968 KOOLADB .069 PAGE 300 

USER«S PAGE NO. g E3 S3 

^ GTO) C(M4ANDS ®EA1EH mAN 2 PULSES 

IBS 

NO 
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20’35 OCT. 28,1968 KOOCADB .069 PAGE 301 



L 

IMU 

CCWPENSATION PAC^CAGE 





0326 

REP 

35 

LAST 

296 

06,3617 

56 002 

0 

PSIASSUB x(51 

0 

032T 

REF 

33 

LAST 

299 

06,3620 

54 131 

0 

TS 

BUP +1 

0328 

REP 

36 

LAST 

301 

06,3621 

3 0002 

0 

CA 

0 

0329 





06,3622 

0 0006 

1 

extend 

MPAC 

0330 

REF 

5T 

LAST 

299 

06,3623 

7 0154 

0 

MP 

0331 

REF 

34 

LAST 

301 

06,3624 

50 130 

0 

INDEX 

BUP 

0332 

REF 

15 

LAST 

298 

08,3625 

21*472 

0 

DAS 

OCCMP 

0333 

REP 

37 

LAST 

301 

06,3626 

3 0002 

0 

CA 

0 

0334 





06,3627 

0 0006 

1 

ExTsro 

MPAC +1 

0335 

REP 

58 

LAST 

301 

06,36 30 

7 0155 

1 

MP 

0336 

REF 

24 

LAST 

297 

06,3631 

54 001 

1 

TS 

L 

0337 

REP 

30 

LAST 

299 

06,3632 

3 4714 

1 

CAP 

ZERO 

0338 

REP 

35 

LAST 

301 

06,3633 

50 130 

0 

INDEX 

BUP 

0339 

REP 

16 

LAST 

301 

06,3634 

21*472 

0 

DAS 

OCCMP 

0340 

REP 

1 



06,3635 

1 3481 

0 

TCP 

DHFTSUB2 

03401 

REP 

37 

LAST 

298 

06,3636 

0 4555 

0 

LASTBIAS TC 

BANkCAIJ^ 

03402 

REF 

1 



06,3637 

17075 

0 

CADR 

PIPUSE 

0341 

REP 

8 

LAST 

300 

06,3640 

11*477 

0 

CCS 

GCQMPSW 

0342 





06,3641 

1 3644 

0 

TCP 

+3 

0343 





06,3642 

1 3644 

0 

TCP 

*2 

0344 

REP 

21 

LAST 

300 

06,3643 

1 5112 

1 

TCP 

eroopjoi 

0345 

REF 

1 



06,3644 

3 7665 

0 

CAP 

PHIO31 

0346 

REP 

6 

LAST 

299 

06,3645 

57*074 

0 

XCH 

l/PIPADT 

0347 





06,3646 

4 0000 

0 

CCM 


0348 

REP 

4 

LAST 

174 

06,3847 

6 1246 

0 

AD 

PIPTIf®! +1 

0349 

REP 

1 



06,3650 

1 3560 

0 

TCP 

NBD2 


USERocS PAOE NO. 10 E3 S3 

NBD SCALED CGfYBO PULSES) /(CS) X 2(-5) 
DBLTAT SCALED (CS) X 2(+19) 
HKNTOKIKLTAT) (GYRO PULSES) X 2(+14) 

NOW pbacticnal part 

(NBOXDELTAT) (GYRO PIX.SES) X 2(+14) 
CHECiC f^WJdlUDE OP COMPENSATION 

BYPASS IP GCCMPSW NEGATIVE 

2 SECCNDS SCAIED (CS) X 2(+8) 

TIi'« AT PIPAl =0 



ASSE^»LE KBVISIDN 249 OP AOC PBOOHAM COLOSSUS BY NASA 2021111^041 




ROOOl 

R0002 

5(0003 

R0004 


PINBALL GANB BUTTONS AND LIGHTS 
PROffiWM NAJ® _ KBYBOAI© AND DISPLAY PROCS5AM 

MOD W I FILENB ^ ASSe>®LY - PINDISG HEv IT 

UW SECtICW - PINBALL GAMS BUTTOflS AND LIGHTS 


20’35 OCT. 28,1988 KOOLADE .069 PAGE 302 
USEH«S PAGE NO. i Eo S 3 


K0009 FUNC^TIONAL DESCRIPTICN- 


ROOIO 

Boon 
R0012 
. R0013 
R0014 
R0015 
R0016 
HOOIT 
80018 

H0020 

R0021 

R002Z 

R0023 

R0024 

R0025 

R0026 

B0027 

R0028 

II0029 

R00291 

R0030 

R0031 

B0032 

R0033 

R0034 

110035 

R0036 

R003T 

R003B 

R0039 

R0040 

K0045 

B0046 

R004603 


THE keyboard and DISPLAY SYSTEM PROORAM CffERATES UNDER EXECUTIVE 
AND PROCESSES INFOIMATION ExGHANGED BBTVTEEN THE AOC AND THE 
ra^PUTER OPERATGB. THE INPUTS TO THE PROGRAM ARE FTKH THE KEYBOARD 
FROM INTERNAL PROGRAMS, AND FROM THE UPLINK. 

THE LANGUAGE OF CCM4UNICATI0N WITH THE PROGRAM IS A PAIR CP WCSOS 
BWVN AS VEI3 AND N(XN. EAGH OF THESE IS REPRESENTED BY A 2 CHARACTER 

decimal nlkber. the verb cods indicates what action is to be taken the 

NCXW CCDE INDICATES TO WHAT THIS ACTION IS APPLIED NOUNS USUALLY ’ 
REFER TO A GROUP OF ERASABLE REGISTERS. 

verbs ABE GROUPH3 INTO DISPLAYS, LOADS, MGNITCHS (DISPLAYS THAT ARE 
updated a>rCB per SECCND), special functions, and extendi® VERBSCIHESE 
Abe (xitsii® of the domain op pinball and can be found under log section 

’EXTENDH) VERBS’ ) . 

A LIST op VERBS AND NGUNS IS GIVEN IN tOG SECTICN ’ASSEMBLY AND 

operation information’. 

CALLING SEQUENCES- 

KBYBOARD’ 

EACH DEPHESSICH OF A MAIN (NAVIGATION) KETGBOAHD BUTTON ACTIVATES 
interrupt KEYRUPTi (KEYBUPT2) AND PLACES THE 5 BIT KEY CCDE INTO 
CHANNEL 15 (CHANNEl, 18). KEYRUPTi (KEYHUPT2) PLACES THE KEY 
(X)DB INTO MPAC, ©ITERS AN E)(ECUTIVB BECUBST FOR THE KEYBOARD AND DISPLAY 
PROGRAM (AT ’CHARIN’), AND EXECUTES A RESUME. 

UPLINK’ 

EACH WCSD RECEIVED BY THE UPLINK ACTIVATES INTERRUPT UPfiUPT WHICH 
PLACES THE 5 BIT KEY CODE INTO MPAC, ENTERS AN EXECUTIVE REQUEST FOR THE 
keyboard and display program (AT’CHARIN’) and EXECUTES A REaiME. 

INTERNAL PR(XIRA.MS’ 

INTERNAL PROGRAMS CAIL PINHAU, AT ’NVSUB’ WITH THE DESIRED VERB/NCUN 
(XOB IN A (LttY T bits FOB NOLN, NEXT 7 BITS FOR VERB). DETAILS 
DESCRIBED ON REMARKS CARDS JUST BEFORE ’NVSUB ’ AND ’NVSBWAIT’ (SEE 
SYMBOL TABLE FOR PAGE NUMBERS) . 

NORMAL EXIT MQDBS- 

IP PINBALL WAS CAILED BY EXTERNAL ACTION, THERE ABE FOJR EXITS’ 

1 ) ALL HJT ( 2 ), ( 3 ), AND ( 4 ) EXIT DIRECTLY TO ENDQPJOH. 
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PINBALL OAfe BUTTONS AND LIGHTS 


USERocS PAGE NO. 2 


R00461 

R004615 

R00462 

R00463 

R004635 

R00464 

R00465 

R00466 

R0046T 

R00468 

1100469 


2) EXIB^MD VERBS GO TO THE E!C®II®D VERB PAN AS PART OP IHE 
pinball EXECUTIVE JOB WITH PKICSIITY 30000. IT IS THE 
responsibility op the EXIENDSD VERB CALLED TO EVENTUALLY 
CHANGE priority (IP NECESSARY! AND DO AN ESJDO'JOB. 

ALSO PINBALL IS A NOVAC JOB. EBANX SET PCH COKCN. 

3> VERB 3T . change OP PROGRAM (HAJCH MODE) CALLS ’V37 ’ IN THE 
service ROUTINES AS PART OP THE PINBALL ExEC JOB WITH PRIO 
30000. THE NEW PROGRAM CQC® (MAJC» MCC«) IS LEPT IN A. 

4i key release Button calls 'pinbibich’ in the display interpace 
routines as part op the pinball exec job with PRIO 30000 IP 
THE key release LIGHT IS QFP AND ’CADRSTOR’ IS NOT +0. 


R004T IP pinball was CALLED BY INTERNAL PROtSlAMS, EXIT PRCM PINBALL IS BACK 

R0048 TO CALLING ROUTINE. DETAILS DESCRIBED IN REMARKS CARDS JUST BEFORE 
B0049 ’NVSlB’ AND ’NVSBwAIT’ (SEE SY^BOL TABLE FOR PAGE NUOBEHS) . 

R0050 alarm or ABORT EXIT MQDES- 


R0051 EXTERttL INITIATION’ 

R0052 IP SOME IMPIK»ER SEOUENCB OF KEY (30DES IS DETECTED, THE OPERATOR 

RO053 error light IS TURNED CN AND EXIT IS TO ’ENDOPJCB’ . 


INTERNAL PROGRAM INITIATION’ 

IP AN ILLEGAL V/N CCKBINATICN IS ATTEMPTED, AN ABORT IS CAUSED 
(WITH CCTAL 01501) . 

IP A SECXND ATTEMPT IS MADE TO GK) TO SLEEP IN PINBALL, AN ABORT IS 


R00562 CAUSED (WITH OCTAL 01206). THERE ARE TWO WAYS TO GO TO SLEEP IN PINBALL’ 


R005S3 

R00564 


1) END IDLE OR DATAwAIT. 

2) NVSBWAIT, PRENVBSY, OR NVSUBUSY. 


ROOST (XNDITICNS LEADING TO THE ABOVE ARE DESCRIBED IN FORTHCCMING MIT/IL 
R0058 B-BBPORT DESCRIBING KEOTQARD AND DISPLAY CPBRATICN FOR 278. 

R0059 OUTPUT- 


INPORMATICN TO BE SENT TO THE DISPLAY PANEL IS LETT IN THE ’DSPTAB’ 
BUFFERS REGISTERS (UNDER ESCEC CCNTOOL) . ’DSPCUT’ (A PART OP T4RUPT) 
HANDLES THE PLACING OF THE ’DSPTAB’ INPORMATICN INTO OUTPUT (HANNBl- 10 
IN INTERKIPT. 

ERASABLE INITIALIzATIQN- 


R0065 FRESH SIART AND RESTART INITIALIZE THE NECESSARY E REGISTERS FOR 

R0066 pinball IN ’STARTSUB’ . REGISTERS ABB’ DSPTAB BUFFER, CADBSTOR, 
R006T RBQRBT, CLPASS, DSPIDCk, MONSAvE, MCNSAvEl, VEHBflEG, NCUNREG, DSPLIST, 
110068 DSPCOUNT, NCUT. 


I 
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PINBALL GAf® BUTTONS AKD LKStTS 


USBR«S PA® NO. 


H0069 A CCKPLBIE LIST ® AIL IHB EKASABLES (BOW RBSERVHJ AND TS-SPOHARIES) TOR 
R0070 PINBALL Is GIVEN ESIXXI. ruit 

HOOT! WE PDLLOIINO ARE ® GENERAL INIEHEST- 


1®5AHXS cards FEECS3E WE HSPEHEKCED SY!>S3U DEPINITI®. SEE SVMB® 


R00T3 WBLB TO FIND APPROPRIATB PA® NUQERS. 


NVSl® CALLING POINT FOR INTERNAL USE OP PINBALL. 
® RELATED INTEREST NVSBVIAIT 
NVSUBUSY 
PRaiVBsy 


BroiD!.E RCUriNE F® INTERNAL PROGRAMS WISIINO TO GO TO aEBP WHILE 

Awaiting operators response. 


ROOB51 

RO0852 

B008525 

R008527 


DSPNM ROrrlNE By CHIQf AN INTERNAL PROGRAM MAT DISPLAY A r»?CIMAL 

program (XDS (,MAJ® MODE) IN THE PROGRAM (MAJ® MODE) LI®TS 
(DS»M D®S NOT DISPLAY DIRECTLY Bur ENTERS E)(EC KEOUEST 
F® DSPN4JB WITH PRIO 30000 AND RETUTOfS TO CALLER.) 


H00853 

R00854 


BLANKaB ROITINE BY CHI® AN INTERNAL PROGRAM MAY BLANK ANY 
(XMIINATI® op the DISPLAY REGISTERS Rl, R2, R3. 


R00855 

B00B56 


JAMIERM ROUTINES BY KHI® AN INTERNAL PROGRAM MAY PERFORM THE 
JAMPROC TERMINATE (v 34) ® PROCEED (V 33) FUNCTI®. 


MCKIT® VERBS P® PERI®IC ( 1 PER SEC) DISPLAY. 


ROO8SI 

R00862 

ROa863 

Roa864 


PLEASE PERFDKM, PLEASE MARK SITUATI®S 

REMAKCS ascribing ho# an INTERNAL ROUTLSB SHCUtX) HANDIE 
THESE SITUATIWS CAN BE FOUND JUST BEFORE ’NVSUB* (SEE 
SYMBOL table F® PA® NITBER) . 


THE NOUN TABLE PCK'-AT IS ®SCRIBED ® A PA® ® RPMARKS CARDS JUST 
ffi[FORE 'DSPABC* (SEE S»«QL TAB® F® PA® NOffl®) . 


R0089 THE NOUN TABLES THEMSELVES ARE POUND IN LOG SECTI® ’PINBALL NOUN 
R00891 TAB®S’. 

B0090 F® FURTHER DETAILS ABOUT CmiATI® OF THE KEYBOARD A.ND DISPLAY SYSTEM 
B0091 PROCTAM, SEE THE MISSI® PLAN AND/® MIT/IL E-2129 
R0092 ®S®IBING KEYBOARD AND DISPLAY WERATI® P® 278. 

R0150 THE POLLOffING OUOIATI® IS PROVIDED THROU® THE COURTESY CP Tlffi! AUTHORS. 


’ ’ IT WILL ® PRO/ED TO THY FA® THAT TH® HAST MEN ABQJT THEE THAT 


I 


I 
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B0152 USUALLY TALK OP A NOUN AND A VERB, AND SUCH ABOMINABLE ?«S»S AS NO 

R0153 Christian ear can emxjrb to hear, ’ * 


R0154 HENRY 6, ACT 2, SCENE 4 

R015S THE POLLCWING ASSIGKMffl<TS FOR PINBALL ARE MADE ELSEWHERE 

B0156 reserved FOR PINBALL EXECUTIVE ACrlCN 


B015T 

R015S 

110159 

R0160 

BOiei 

R0162 

R0ie3 

R0164 

R0165 

R0166 

R0187 

R0168 

R0169 

ROITO 

ROITI 

R01T2 

R01T3 

H01T4 

B01T5 

R01T8 

R017T 

B0178 

R0179 

B01795 

B0180 

R0181 

R0182 

R0183 

R0184 

R0185 

R0186 

R0187 

R0188 

R0189 

R0190 

R0191 

R0192 


DSPCOUNT ERASE 

decbrnch erase 

VEHBREQ ERASE 
NOUNREG erase 

xheo erase 

■ YREO ERASE 
ZBEO ERASE 

xheglp erase 

YHEGLP erase 
HITEMOUT = 


ZREGLP 

LOTEMOUT 


MODREO ERASE 

dsplock erase 

REQRET ERASE 
LOADSTAT ERASE 
CLPASS ERASE 
NQUT erase 
NOUNCADR erase 
MCNSAVE ERASE 
MQNSAVEl erase 
MCNSAVE2 erase 
DSPTAB ERASE 
CADRSTOR ERASE 
NVQTH4 erase 


NvBNKTSM ERASE 


vehbsave erase 
DSPLIST erase 
EXTVBACTT REASE 
DSPTEMl ERASE 
DSPTPW2 erase 


DISPLAY POSITION INDICATOR 
♦DEC, - DEC, OCT INDICATOR 

verb ccr« 

NOUN core 
Rl INPUT BUFFER 
R2 INPUT buffer 
R3 INPUT Buffer 

LO PART OP XREG (FOR DEC CCNV ONLY) 

LO PART OP YREG (FOR DEC CCNV CNLY) 

TBIP FOR DISPLAY OF HRS, MIN, SEC 
I^ST = LOIEMCUT-1 . 

LO PART OP ZHEG (FOR DEC CCNV CNLY) 

TEMP FOR DISPLAY OF HRS, MIN, SEC 
^^JST = HIT®1CUT<-1. 

MODE CODE 

kbybqard/subrcutine call INTEHIXX5< 

RETURN IffiGISIER FOR LOAD 

status indicator FOR LOADTST 

PASS indicator C1.EAR 

AOrIVlTY counter for DSPTAB 

MACHINE CADR FOR NON 

NA( CODE FOR MCNITOR. (= MCNSAVEl-D 

NOUNCADR FOR MCNITOR(MATBS) rMCNSAVE +1 

NVMCNOPT QPTICNS 

0-10, display panel Buffer. 11-13, c beiays 

ENDIDLB STORAGE 

NVSUB STORACffi FOR CALLING ADDRESS 
MIST = NVBNKTPM-I 
NVSUB STORAGE FOB CALLING BANK 
HJST = NVOlEM+1 
NEEDED FOR HECYCIE 

waiting REG FOB DSP SYST INTERNAL USE 
EXTENDED verb ACTIVITY INTERLOCK 

Buffer storage area i (mosti-y for time) 

BUFFER STORAGE AREA 2 (MOSTLY FOR DBG) 


END OP ERASABLES RESBRVH) FOR PINBALL EXEDUTlA^ ACTION 
TEMPORARIES FOB PINBALL EXECUTIVE ACTICN 


I 
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L 

PINBALL av« 

Buttons and lights 

R0193 

DSEXIT r 

INTOiSt 

REluroi FOR DSP IN 

R0194 

EXIT©! = 

INlBiSt 

IffiTUHN FOR SCALE FACTOR ROUTINE SELECT 

R0195 

BIANKRET = 

INTBis* 

return FOR 2BLANK 

R0196 

NBDRBT = 

INIBITlS 

return P® sBLANK 

R019T 

iidhst = 

INTHITlS 

RETUtSI F® DSPVSD 

R0198 

DECBOT = 

INTBITIS 

return P® PUIC®(DEC LOID) 

R0199 

21 / 22 REa = 

IN1BIT15 

TH4P P® CHARIN 

R0200 

UPOATHET = 

POLISH 

return F® UPDATNN, UPOATVB 

R0201 

c«Aa = 

POLIai 

T©1P F® CHARIN 

R 02 a 2 

ercnt = 

poLiai 

counter F® err® LIGHT RESET 

B0203 

DeCOlKT = 

POLISI 

COUNTER P® SCALING AND DISPLAY (DEC) 

R0204 

S340N = 

VBUF 

■reMp P® ® 

R0205 

NOlKIEM = 

VBUP 

counter F® MIXNOUN FETCH 

R0206 

DIS7©t = 

VBUP 

COLWTER F® OCTAL DISPLAY VERBS 

R0207 

DSOffiN = 

VBUF 

COUNTER F® FETCH (CfflC DISPLAY VERBS) 

R0208 

SGNQFP = 

VBUP +1 

TB4P F® ® 

R0209 

RVTEyiP = 

VBUF +1 

TEMP F® NVSUB 

R0210 

SETEMPl = 

VBUP +1 

STOBA® F® SP C®ST HI PAHT<=SFTEMP2-1 

R0211 

HIieilN = 

VBUP +1 

TEMP P® LOAD ® HRS, MIN, SEC 

R6212 

R0213 

CCDB = 

VBUP +2 

HIST = LOLEMIN-1. 

P® DSP IN 

R0214 

SE1B4P2 = 

VBuP +2 

STORA® F® SF C®ST LO PART(=SF1EMP1+1 : 

R0215 

UJIBMIN = 

VBUP *2 

TEMP F® LCAD ® HRS, MIN, SEC 

R0216 

R021T 

HIXTEMP = 

VBUP +3 

HIST = HITE4IN*!. 

F® MDLNOUN DATA 

R0218 

SIGNBBT = 

VBUF +3 

return F® ® 

R0219 

also HIXIH4P*! 

= VBUP+4, MIX7©fP+2 = vajP+5. 

R0220 

BTOtBT = 

doting 

EXIT FR® ENTER 

R0221 

WOCNT = 

DOTRBT 

CHAR COUNTER F® DSP«D 

R0222 

INRBL = 

DOTRET 

INPUT Buffer select® < x.y.z, reg > 

R02Z3 

DSPWflEM = 

mating 

DSPCOUNT SAVE F® DSPM4 

R02Z4 

mixbr = 

mating 

INDICAT® F® mixed ® NORMAL NCUN 

R0225 

TEMl ERASE 


ExEC temp 

R0226 

DSRBL = 

ITNl 

REL ADDRESS F® DSP IN 

R0227 

TEM2 ERASE 


EXEC TEI'tP 

R0228 

DSMAG = 

T©42 

MA®ITUDE STORE F® DSPIN 

R0229 

IDADOHM = 

'IPN2 

MIXNOUN INDIRECT ADDRESS STORA® 

R0230 

TEM3 ERASE 


EXEC temp 

B0231 

COUNT = 

7E43 

F® DSPIN 
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R0232 

TEM4 erase 


EXEC TBtP 

R0233 

LSmH = 

tbaa 

LIST POINTER FOR mABOSY 

R0234 

HaBET = 

TEM4 

RETURN FOR RELDSP 

R0235 

FKffiHET = 

TEM4 

IBTUffiO FOB FKEEDSP 

R0236 

DSPS33RET = 

TB44 

RETura* fob DSPSIGW 

R0237 

SEPSO^’vET = 

1B44 

RETURN FOR SEPSEC 

R0238 

SEP^WHET = 

TEM4 

RETURN FOR SEPMIN 

R0239 

TBf5 ERASE 


EXEC TB4P 

R0240 

ROUNADO = 


T®<P STORAGE FOR NOUN ADOIffiSS 

110241 

NNADIEM erase 


TEMP FOR NOUN ADDRESS TABLE EITRY 

R0242 

NNTYPTEM ERASE 


TH4P FOR NOUN TYPE TABLE ENTRY 

R0243 

IDADlTEM erase 


temp for INDIR ADHESS table ENTRY(MIXNN) 

R0244 



EtJST = IDAD2TEM-1, = IDAD3TE4-2. 

R0245 

IDAD2TEM ERASE 


TEMP FOR INDIR ADHESS TABLE ©CraYCMIXNN) 

R024S 



WJST = IDADiTEM+l, = IDAD 3 TEM-I. 

H0247 

IDAD3TEM ERASE 


TEMP FOR INDIR ADHESS TABLE BrmY(MIXNN) 

R0248 



MUST = IDADiTEM+2, = IDAD2TH4+1 . 

R0249 

ruimxtba erase 


TEMP FOR SF ROUT TABLE ENTRY(MIXNN ONLY) 

R0250 

END OP TEMPORARIES FOR PINBALL ExECXjTIVE ACTION 

R02501 

ADDITIONAL TEMPORARIES FOR PINBALL EXECXjtIVE ACTION 

R02502 

MPAC, THRU MPAC 

+6 


R025a3 

BUF, +1, *2 



Ra2504 

BUP2, *1, +2 



R02506 

MPTEMP 



R02507 

ADDtWO 




1102509 

R02S1 


END OP ADDITIONAL TEMPS FOR PINBALL EXEC ACTION 
reserved for pinball INTERRUPT ACTION 


dspOit erase 

UPLOCK ERASE 


CasHEH FOR DSPCUT 

BITl = uplink interlock (ACTIVATED BY 


END OP EBASABLES RESERVED FOR PINBALL INTERRUPT ACTION 
temporaries for PINBALL INTERRUPT ACTION 


RECEPTION OP A BAD MESSAGE IN UPLINK) 


B025T KEYIE^Pl = WAITEXIT TEMP FOR kEYRUPT, UPRUPT 

B0258 DSBUPTEM = WAITEXiT TEMP FOR DSPOUT 

R0259 KEYIIMPP = R.)PTACN TEMP FOR KEYRUPT, UPRUPT 

R0260 EVD O' TB1PORARIES FOR PINBALL INTERRUPT ACTION 


I 




P0261 

80262 

80263 

80264 

80265 

80266 
B026T 
80268 
80269 
B02T0 
802T1 
B02T2 
B02T3 
B02T4 
B02T5 
B02T6 
8027T 
802T8 


assemble revision 249 OP AGO PROffiMM COLOSSUS BY NASA 2021111-041 

PINBALL OAME BOTTCNS AND LIOITS 

THE INPUT CODES ASSITED FOR IKE KEIBCWRD ARE, 

0 10000 

1 00001 

9 01001 

verb 10001 

error RESlOOlO 
key RLSB 11001 
+ 11010 

11011 
enter 11100 

0£AR 11110 

noin 11111 

OlTPUr FOEB^MT FOR DISPLAY PANEL. SET OUTO TO AAAABCCCCCDDDOD 

A-S select a REIAYWORD. THIS DETEtWINES WHICH PAIR OP CHARACTERS ARE 

KffiRGIzED. 

B FOR SPECIAL RBIJIYS SUCH AS SIGNS ETC. 

c-s 5 bit relay code for left char op PAIR selected by RELAYWORD 

D-S 5 bit relay code FOR RIGHTCMAR OP PAIR SELECTED BY RELATVSORD. 
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R029S 

80299 

80300 

80301 

80302 

80303 


80279 

THE PANEL APPEARS AS FCLLOjrS. 


80260 

W)1 

MD2 


(MAJOR MODE) 

80281 

VDi 

VD2 

(VERB) NDl ND2 

(NOUN) 

80282 

RlDl 

R1D2 

RID3 R1D4 R1D5 

(Rl) 

80283 

R2Di 

R2D2 

R2D3 R2D4 R2O5 

(R2) 

80284 

R3D1 

R3D2 

R3D3 R3D4 R3Dg 

(R3) 

80285 

EACH 

OP THESE IS GIVEN A DSPCOUNT NUMBER FOR USE WITHIN CCMPUIATICN 

80286 

M)1 

25 

R2D1 11 ALL ABE OCTAL 

80287 

M)2 

24 

R2D2 10 


R02e8 

VDl 

23 

R2D3 7 


80289 

VD2 

22 

R2D4 6 


80290 

NDl 

21 

R2DS 5 


80291 

ND2 

20 

R3DI 4 


80292 

RlDl 

16 

R3D2 3 


80293 

RID2 

15 

R3D3 2 


80294 

RID3 

14 

R3D4 1 


80295 

RID4 

13 

R3DS 0 


80296 

80297 

R1D5 

THERE 

12 

IS AN 

11 REGISTER TABIE (DSPTAB) FOR THE DISPLAY PANEl,, 



dsptab reiatwd 

RELADD 
10 1011 

9 1010 

8 1001 

T 1000 


BITll 


bits 10-6 

^»l (25) 

VDi ( 23 ) 
NDi (21) 


bits 5-1 
M52 (24) 

VO2 (22> 
ND2 (20) 
KlDi (16) 
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PINBALL OAMB BUTTONS AND LIGHTS 


R03a4 

6 

0111 

♦Rl 

H1D2 

1 15) 

B0305 

5 ' 

0110 

-R1 

RID4 

d3) 

R0306 

4 

0101 

+H2 

R2D1 

di) 

BO SOT 

3 

0100 

-H2 

R2D3 

(7) 

R0308 

2 

0011 


R2Ds 

15) 

R0309 

1 

0010 

♦R3 

R3D2 

<3) 

R0310 

0 

0001 

-R3 

R3D4 

d) 

R0311 


0000 NO 

REIAYWORD 



H0312 

WE 5 

bit OUTPUT 

relay codes ARE> 


R0313 

blank 

00000 




B0314 

0 

10101 




B0315 

1 

00011 




R0316 

2 

11001 




R031T 

3 

11011 




R0318 

4 

01111 




R0319 

5 

11110 




R0320 

e 

11100 




R0321 

T 

10011 




R0322 

8 - 

11101 




R0323 

9 

11111 




R03231 

OUTPUT bits USED 

BY PINBALL’ 



R03232 


key release light 

- bit 5 OP 

R03233 


verb /NOUN flash 

- BIT 6 OF 

R03234 


OPERATOR ERROR LIGHT - BIT 7 OP 


BY NASA 2021111-041 20’35 OCT. 28,1968 KOOLADB .069 PAGE 309 

US8B«S PAGE. NO. 8 EO S3 

R1D3 tl4) 

B1D5 I12) 

R2D2 do) 

H2D4 <6) 

R3DI I4> 

R^3 <2) 

R3D5 <0) 


QIANNEt, 11 

Channel h 
channel 11 
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P0324 raART OP Executive ssz^riai cp pinball 

«,zooo 

032501 HEP 1 40,2000 

032502 40.2000 

03255 BSaP 1 


BAIOC 40 
®njOC PINBALLi 

bank 

COUNT 40/pin 


0330 

BEE 

14 

LAST 

299 

0331 

BEE 

2 

LAST 

188 

0332 

BEE 

1 



03321 

BEE 

2 

LAST 

1B8 

03322 

03323 

BEE 

1 



03324 

BEE 

1 



03325 

03326 

BEE 

59 

LAST 

301 

0332T 

BEE 

2 

LAST 

310 

03328 

FBF 

1 



0333 

REP 

60 

LAST 

310 

0334 

REP 

1 



0335 

REP 

77 

LAST 

299 


0330 

0337 IffiE 1 

0338 BEE 1 

0339 BEE 2 LAST 310 

0340 BEE 3 LAST 310 

0341 I®' 4 LAST 310 

0342 BEE 5 LAST 310 

0343. US' 0 LAST 310 


0344 

RBP 

7 

LAST 

310 

0345 

REP 

1 



0346 

REP 

2 

LAST 

310 

0347 

REP 

2 

LAST 

310 

0348 


3 

LAST 

310 

0349 

REP 

4 

LAST 

310 

0350 

REP 

5 

LAST 

310 

0351 

REP 

6 

LAST 

310 

0352 

REP 

7 

LAST 

310 

0353- 

!EP 

8 

LAST 

310 

0354 

REP 

1 



0355 

REF 

1 



0358 

REP 

8 

LAST 

310 

0357 

REP 

9 

LAST 

310 

0358 

REP 

10 

LAST 

310 

0359 

REP 

11 

LAST 

310 

0360 

REP 

12 

LAST 

310 

0361 

REP 

13 

LAST 

310 

0362 

REP 

1 




40,2000 3 4712 1 

OlARlN CAE 

CNB 

40,2001 57«012 0 

XCH 

Da>LOCjc 

40.2002 54 115 0 

TS 

21/22RSQ 

40.2003 11«042 1 

CCS 

CADBSTOB 

40,2004 0 2006 0 

IC 

*2 

40.2003 0 2013 1 

IC 

CHAaiN2 

40,2008 4 2057 0 

cs 

ELBCODBi 

40,2007 8 0154 1 

AO 

MPAC 

40.2010 0 0006 1 

EXTEND 

40,2011 1 2013 0 

BzE 

CHARIN2 

40,2012 0 4410 0 

TC 

BSDSPCN 

40.2013 56 154 1 

<5«RIN2 xCH 

MPAC 

40.2014 54 117 1 

TS 

char 

40.2015 SO 000 1 

INDEX 

A 

40.2016 0 2017 0 

TC 

♦1 

40,2017 0 3335 1 

TC 

cmaraliw 

40.2020 0 2076 1 

TC 

K14 

40,2021 0 2076 1 

TC 

NUM 

40,2022 0 2078 1 

TC 

NUM 

40,2023 0 2076 1 

TC 

NIM 

40,2024 0 2076 1 

TC 

f4JM 

40,2025 0 2076 1 

TC 

MJM 

40,2025 0 2076 1 

TC 

NU4 

40,2127 0 2062 1 

TC 

891EST 

40,2030 0 2062 1 

TC 

89lEsr 

40.2031 0 3335 1 

TC 

CKAHALB4 

40,2032 0 3335 1 

TC 

CHARALfN 

40,2033 0 3335 1 

1C 

CMARALR4 

40.2034 0 3335 1 

1C 

CHABALR4 

40,2035 0 3335 1 

TC 

ckaralpm 

40,2036 0 3335 1 

1C 

CHARALIW 

40,2037 0 2074 0 

TC 

NUM -2 

40,2040 0 2255 1 

IC 

VBt» 

40,2041 0 3504 0 

TC 

error 

40,2042 0 3335 1 

TC 

CUARALBM 

40.2043 0 3335 1 

IC 

CKARALRM 

40.2044 0 3335 1 

TC 

CHARALIW 

40.2045 0 3335 1 

1C 

CKARALHM 

40,2046 0 3335 1 

1C 

CHARALRM 

40,2047 0 3335 1 

TC 

CHABAtJW 

40,2050 0 3362 0 

TC 

VBfffilUSP 
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block display SYST 

makb DSP SYST Busy, but savb old 

CCDSPLOCiO FOR BfmOa LIGOT RESBT. 

ALI, keys ExtSPT BR TUHN CN KR LITE IP 
CADRSTOR IS PULL. THIS RS^INDS C5»fi]RAT0R 
TO Iffl-BSXABLiSf A PLAaiING DISPLAY 
WflQl HE HAS OBsCXiRED WITH DISPLAYS OP 
HIS OJN (SHE R^f^S Pl^OaOING ROUTINE 
VBRfiLDSP). 


input ccdb 
0 
1 
2 

3 

4 

5 

6 
T 
10 
11 
12 

13 

14 

15 

16 
17 
20 
21 
22 

23 

24 

25 

26 
27 

30 

31 


PU«?TICN 




0 

VERB 

error liott reset 


KEY RRIBASR 
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0363 

REF 

1 



40,2051 

0 2310 

1 

tc 

POSGN 

32 

♦ 

0364 

REF 

1 



40,2052 

0 2275 

0 

ic 

NBQSOI 

33 

- 

0365 

REF 

1 



40,2053 

0 2060 

0 

ic 

BNTEBJMP 

34 

ENTER 

0366 

REF 

14 

LAST 

310 

40,2054 

0 3335 

1 

TC 

CHARALRM 

35 


036T 

REF 

1 



40,2055 

0 2370 

1 

TC 

Clear 

36 

CLEAR 

0368 

REP 

1 



40,2056 

0 2271 

1 

TC 

NOUN 

37 

NOUN 

03685 





40,2057 

00022 

1 

ELBCCDEl OCT 

22 



0369 

REF 

15 

LAST 

261 

40,2060 

0 4574 

0 

ENTEHJMP TC 

POSTJIWP 



O3T0 

REF 

1 



40,2061 

62002 

1 

CADB 

BITER 



03T1 

REF 

3 

LAST 

188 

40,2062 

10 777 

1 

89TEST CCS 

DSPCOUNT 



03T2 





40,2063 

0 2067 

1 

TC 

+4 



03T3 





40,2064 

0 2067 

1 

TC 

+3 

+0 


03T4 

REF 

22 

lAST 

301 

40,2065 

0 5112 

0 

ic 

BIDOPJCB 

- BLOCK DATA 

IN IP DSPCOO' 

03TS 

REP 

23 

LAST 

311 

40,2066 

0 5112 

0 

TO 

B®OPJCB 

-0 


03T6 

REF 

2 

LAST 

32 

40,2067 

3 6214 

0 

CAP 

THREE 



63TT 

REF 

1 



40,20T0 

7 1000 

1 

MASK 

DECBroiCH 



03T8 

HEP 

T8 

LAST 

310 

40,2071 

10 000 

0 

CCS 

A 



03T9 

REF 

9 

LAST 

310 

40,2072 

0 2076 

1 

TC 

NIW 

IP DECBRNCH 

IS +, 8 OR 9 ( 

0380 

REF 

15 

LAST 

311 

40,2073 

0 3335 

1 

TC 

CHARALFM 

IP DECBRNCH 

IS +0, reject 

10381 

NUM 

ASSMLES octal 3 BITS AT A TIKE 

FOR decimal it converts inccmino 




R0382 

R0383 

B0384 

R0385 


WOfO AS A FHACTICN, KEEPING [«SULTS TO DP. 

OCTAL RESULTS ABB LEFT IN XKEG, YREO, OR ZREO. HI PART OF DEC IN XHEG, 
YREO, ZREG. THE LO» PARTS IN XRBGLP, YBEGLP, OR ZREGLP) 

DBGBRNCH IS LEFT AT <-0 FOR OCT, ♦! FOR t DEC, +2 FOR - DEC. 


R0386 

IP DSPCOJNT WAS LEFT 

NO MORE DA-IA 

IS ACCEpltD 




0387 

REF 

31 

LAST 

301 

40,2074 

3 4714 

1 

CAP 

zero 


0388 

REP 

2 

LAST 

310 

40,2075 

54 117 

1 

TS 

CHAR 


0389 

REF 

4 

LAST 

311 

40,2076 

10 777 

1 NlW 

CCS 

DSPCOUNT 


0390 





40,2077 

0 2103 

1 

TC 

+4 

+ 

0391 





40,2100 

0 2103 

1 

TC 

+3 

♦0 

0392 





40,2101 

0 2102 

0 

TC 

+1 

-BLOCK data in 

0393 

REP 

24 

LAST 

311 

40,2102 

0 5112 

0 

TC 

HJTOCFJOB 

-0 

0394 

REF 

1 



40,2103 

0 2225 

0 

TC 

GBTINREI, 


0395 

REF 

2 

LAST 

188 

40,2104 

11«015 

0 

CCS 

CLPASS 

IP CLPASS IS + 

0396 

REF 

32 

LAST 

311 

40,2105 

3 4714 

1 

CAP 

ZERO 


0397 

REP 

3 

lAST 

311 

40,2106 

55«015 

0 

TS 

CLPASS 


0398 





40,2107 

0 2110 

0 

TC 

+1 


0399 

REF 

3 

LAST 

311 

40,2110 

50 117 

0 ■ 

INDEX 

IHAR 


0400 

REF 

2 

LAST 

131 

40,2111 

3 4072 

0 

CAP 

RELTAB 


0401 

REF 

2 

LAST 

227 

40,2112 

7 4382 

0 

MASG 

LOWS 


0402 

REP 

1 



40,2113 

54 124 

1 

TS 

CODE 


0403 

REF 

5 

LAST 

311 

40,2114 

3 0777 

0 

CA 

DSPCQNT 


0404 

BEP 

1 



40,2115 

54 143 

0 

TS 

CCUNT 


0405 

RES' 

1 



40,2116 

0 3225 

1 

TC 

DSP IN 
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0406 

HEP 

3 

LAST 

311 

40,2117 

3 6214 0 


CAP 

THKEB 

040T 

REF 

2 

LAST 

311 

40,2120 

7 1000 1 


wac 

DSGEKTCM 

0408 

REF 

T9 

LAST 

311 

40,2121 

10 000 0 


CCS 

A 

0409 

REF 

1 



40,2122 

0 2133 1 


TC 

DECrOBIN 

0410 

RBF 

1 



40,2123 

50 137 1 


index 

INESL 

0411 

REF 

2 

LAST 

188 

40,2124 

57«001 1 


xcm 

VEKBHEO 

0412 

REF 

1 



40,2125 

54 022 0 


TS 

cn. 

0413 

REF 

2 

LAST 

312 

40,2126 

4 0022 0 


cs 

CYL 

0414 

REF 

3 

last 

312 

40,2127 

4 0022 0 


CS 

CYL 

0415 

REF 

4 

LAST 

312 

40,2130 

56 022 1 


XCH 

CYL 

0416 

REF 

4 

LAST 

311 

40,2131 

6 0117 0 


AD 

char 

041T 

REF 

1 



40,2132 

0 2150 1 


TC 

EKDfOTTST 

0418 

REF 

2 

LAST 

312 

40,2133 

50 137 1 

dectqbin index 

INEEL 

0419 

REF 

3 

LAST 

312 

40,2134 

57«001 1 


XCH 

VEhBKEG 

0420 

REF 

61 

LAST 

310 

40,2135 

54 154 0 


TS 

MPAC 

0421 

REF 

33 

LAST 

311 

40,2136 

3 4714 1 


CAP 

ZERO 

0422 

REF 

62 

LAST 

312 

40,2137 

54 155 1 


T3 

MPAC 

0423 

REF 

2 

LAST 

18T 

40,2140 

3 4377 0 


CAP 

TBI 

0424 

REF 

3 

LAST 

286 

40,2141 

0 7256 1 


IC 

SIORIMP 

0425 

REF 

63 

LAST 

312 

40,2142 

56 155 0 


xcm 

MPAC 

0426 

REF 

5 

LAST 

312 

40,2143 

6 0117 0 


AD 

CHAR 

0427 

REF 

64 

LAST 

312 

40,2144 

54 155 1 


TS 

MPAC ,.1 

0428 

REF 

2 

LAST 

312 

40,2145 

0 2150 1 


TC 

ENDtWST 

0429 

REF 

65 

LAST 

312 

40,2146 

26 154 0 


ADS 

MPAC 

0430 

REF 

1 



40,2147 

0 2166 1 


TC 

DECEND 

0431 

REP 

3 

LAST 

312 

40,2150 

50 137 1 

stdnmtst 

' INDEX 

LNRZL 

0432 

REF 

4 

LAST 

312 

40,2151 

55«001 0 


TS 

VERBHEG 

0433 

REF 

6 

LAST 

311 

40,2152 

4 0777 1 


CS 

dspcghnt 

0434 

REF 

4 

LAST 

312 

40,2153 

50 137 1 


INDEX 

INREL 

0435 

REP 

1 



40,2154 

.6 2216 0 


AD 

CRITCCN 

0436 





40,2155 

0 0006 1 


EXTB® 


0437 

REF 

1 



40,2156 

1 2160 0 


BzF 

ENDNUM 

0438 

REP 

1 



40,2157 

0 2213 0 


TC 

MORNUM 

0439 

REP 

4 

LAST 

312 

40,2160 

3 6214 0 

ENWlW 

CAP 

THREE 

0440 

REP 

3 

LAST 

312 

40,2161 

7 1000 1 


mask 

DBC8K40I 

0441 

RBF 

60 

LAST 

312 

40,2162 

10 000 0 


CCS 

A 

0442 

REF 

2 

LAST 

312 

40,2163 

0 2166 1 


TC 

DBCIMD 

0443 

REF 

T 

LAST 

312 

40,2164 

4 0777 1 

ENDALL 

CS 

DSPCCUNT 

0444 

REF 

2 

LAST 

312 

40,2165 

0 2214 1 


TC 

MORNU4 ♦! 

0445 

REF 

15 

LAST 

310 

40,2166 

4 4712 0 

DECBND 

CS 

GNE 

0446 

REF 

5 

LAST 

312 

40,2167 

6 0137 1 


AD 

INRS, 

0447 





40,2170 

0 0006 1 


EXTKTO 


0448 

REF 

1 



40,2171 

6 2164 0 


B2MP 

e«MLL 

0449 

REF 

1 



40,2172 

0 7052 1 


TC 

DMP 

A0450 










0451 

REF 

1 



40,2173 

02223 0 


ADRES 

DECCN 

0452 

REP 

5 

LAST 

312 

40,2174 

3 6214 0 


CAP 

THREE 

0453 

HEP 

4 

LAST 

312 

40,2175 

7 1000 1 


mask 

DECBRNCH 

0454 

REP 

ai 

LAST 

312 

40,2176 

50 000 1 


INDEX 

A 

0455 





40,2177 

0 2177 1 


TC 

♦0 
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<•0, OCTAL. +1, ♦ DEC. +2, - DEC. 

+ 

♦0 OCTAL 


SIW X 2EXP-14 IN MPAC 


10 X 2ESCP-14 

lOajM X 2EXP-28 IN MPAC, MPAC+i 


NO OP 

OP MUST be 5TH CHAR 


-0, DSPCOlNT = CRIICCN 
- , DSPCCUNT 0/ CRITCCN 


Block numin by piacino dspcount 
negatively 


IF INHEI.=0.1(VBREG,NNREG), lEAVE WHaE 
IF INREI.=2, 3, 4(R) ,R2,R3) .CONVERT TO FRAC 
mult sum X 2EXP-28 IN MPAC. MPAC+i BY 
2EXP14/IOBXP5 . GIVES! SUM/1oEXP 5)X2EXP-14 
IN MPAC, .fi, +2. 
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0450 

BBP 

1 



40,2200 

0 2204 0 

IC 

4 OBCSGN 



045T 





40,2201 

0 0006 1 

EXTHTO 


- CASE 


0458 

REP 

66 

LAST 

312 

40,2202 

4 0156 1 

DCS 

MPAC +1 



0459 

REP 

67 

LAST 

313 

40,2203 

52 156 1 

DXCH 

MPAC +1 



0460 

REP 

68 

LAST 

313 

40,2204 

56 156 0 

♦DECSCS4 XC3I 

MPAC +2 



0401 

REP 

6 

LAST 

312 

40,2205 

50 137 1 

INDEX 

INREL 



0462 

REP 

1 



40,2206 

SS«004 0 

T3 

XREQLP -2 



0463 

REP 

69 

LAST 

313 

40,2207 

56 155 0 

XCH 

MPAC +1 



0404 

REP 

7 

LAST 

313 

40,2210 

50 137 1 

INDEX 

INREL 



0465 

REP 

5 

LAST 

312 

40,2211 

55«001 0 

TS 

VEHBHBO 



0466 

IffiP 

2 

LAST 

312 

40,2212 

0 2164 0 

TO 

B4DALL 



046T 

REP 

8 

LAST 

312 

40,2213 

10 777 1 

MORNlW CCS 

DSPCCUNT 

DeCRH>ENT DSPCOUNT 

0468 

REP 

9 

LAST 

313 

40,2214 

54 777 1 

TS 

dspcount 



0469 

REP 

25 

LAST 

311 

40,2215 

0 5112 0 

1C 

BTOOPJCB 



04T0 





40,2216 

00022 1 

CRIlCCN OCT 

22 

(DEC 18) 


0471 





40,2217 

00020 0 

OCT 

20 

(DEC IB) 


0472 





40,2220 

00012 1 

OCT 

12 

(DEC 10 ) 


0473 





40,2221 

00005 1 

OCT 

5 



0474 





40,2222 

00000 1 

OCT 

0 



0475 





40,2223 

05174 0 

DECCN 2DEC 

E-S Bi4 

2BXP14/10BXP5 : 

= .16384 dec 

0475 





40,2224 

13261 0 





R047e 

OBTINREL CETS 

PROPER DATA RE)0 HEL ADDRESS PC« CXmRBNT CCDSPCOJNT) AND 



110477 

PUTS 

IN 

INTO INRBL. 

+0 VBRBREG, 1 NCXJNREG, 2 XRBG, 3 YREG, 4 ZREQ. 



0478 

REP 

10 

LAST 

313 

40,2225 

50 777 0 

OETINRH, INMSC 

DSPCCUNT 



0479 

REP 

1 



40,2226 

3 2231 0 

CAP 

INRELWB 



0480 

REP 

8 

LAST 

313 

40,2227 

54 137 0 

TS 

INREL 

(A TEMP, REG) 


0481 

REP 

38 

lAST 

301 

40,2230 

0 0002 0 

1C 

0 



0482 





40,2231 

00004 0 

INHBLTAB OCT 

4 

R 3 D 5 (DSPCCUNT 

= 0) 

0483 





40,2232 

00004 0 

OCT 

4 

H 3 D 4 

= (1) 

0484 





40,2233 

00004 0 

OCT 

4 

R 3 D 3 

= (2) 

0485 





40,2234 

00004 0 

OCT 

4 

R 3 D 2 

= ( 3 ) 

0486 





40,2235 

00004 0 

OCT 

4 

R 3 DI 

= ( 4 ) 

0487 





40,2236 

00003 1 

OCT 

3 

R2D5 

= ( 5 ) 

0488 





40,2237 

00003 1 

OCT 

3 

R2D4 

= (6) 

0489 





40,2240 

00003 1 

OCT 

3 

R 2 D 3 

= ( 7 ) 

0490 





40,2241 

00003 1 

OCT 

3 

R 2 D 2 

= (8D) 

0491 





40,2242 

00003 1 

OCT 

3 

R2Di 

r(9D) 

0492 





40,2243 

00002 0 

OCT 

2 

RlDs 

= (10D) 

0493 





40,2244 

00002 0 

OCT 

2 

R 1 D 4 

rdlD) 

0494 





40,2245 

00002 0 

OCT 

2 

R 1 D 3 

= (12D) 

0495 





40,2246 

00002 0 

OCT 

2 

RID 2 

= (13D) 

0496 





40,2247 

00002 0 

OCT 

2 

RlDl 

= (14D) 

0497 

REP 

1 



40,2250 

0 5640 0 

ic 

CCEHtti? 

NO DSPCaWT NII4HBR = 15 D 

0498 





40,2251 

00001 0 

OCT 

1 

ND2 

=(16D) 
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0502 

BSP 

34 

LAST 

312 

0503 

tes' 

6 

LAST 

313 

0504 

US' 

2 

LAST 

180 

0505 

REP 

11 

lAST 

313 

0508 

REP 

1 



0507 

RH' 

16 

last 

312 

0508 

REP 

5 

LAST 

312 

0509 

REP 

35 

LAST 

314 

0510 

REP 

2 

LAST 

108 

0511 

REP 

1 



0512 

REP 

1 



*0513 





0514 

REP 

28 

LAST 

313 

0515 

RH' 

36 

LAST 

314 

0516 

REP 

T 

LAST 

265 

0517 

REP 

1 



0518 

RSP 

1 



0519 

REP 

1 



0520 

RHP 

1 



0521 

REP 

T 

LAST 

297 

0522 

RHP 

9 

LAST 

313 

0523 

RHP 

26 

LAST 

253 

0524 

REF 

6 

LAST 

314 

0525 

RSP 

4 

LAST 

311 

0528 

REP 

3T 

LAST 

314 

0527 

REP 

S 

LAST 

314 

0526 





0529 

RHP 

27 

LAST 

314 

0530 

RHP 

2 '' 

LAST 

314 

0531 

HEP 

1 



0532 

REP 

IT 

LAST 

314 

0533 

REP 

1 



0534 

REP 

39 

LAST 

313 

0535 

RHP 

Z 

LAST 

311 

0538 

REP 

10 

LAST 

314 

0537 

REP 

1 



0538 

REP 

1 



0539 

REP 

18 

LAST 

314 

0540 

REP 

1 



0541 

HEP 

38 

LAST 

314 

0542 

RHP 

2 

LAST 

311 


40.2252 

40.2253 

40.2254 

40.2255 

40.2256 

40.2257 
40,2280 

40.2261 

40.2262 

40.2263 

40.2264 

40.2265 

40.2266 

40.2267 


00001 0 
00000 1 
00000 1 
3 4714 1 
55=001 0 
3 4374 0 
54 777 1 
0 2502 1 
3 4712 1 
55«000 1 
3 4714 1 
55=013 0 
3 4233 1 
54 138 1 


1 

0 

0 

2EHO 

verbreq 

VDi 

DSPCCUNT 

2BLANK 

CNB 

DECBmCH 

2ER0 

REQRBT 

B®INST 

BITRET 


SET FOB DEC v/N CODE 


40.2270 

40.2271 
40,2272' 

40.2273 

40.2274 

40.2275 

40.2276 

40.2277 

40.2300 

40.2301 

40.2302 

40.2303 

40.2304 

40.2305 

40.2306 

40.2307 


0 5112 0 
3 4714 1 
55=002 0 
3 4375 1 
0 2260 1 
0 2347 0 
0 2334 1 
3 4711 1 
50 137 1 
6 4704 0 
27=000 1 
11=015 0 
3 4714 1 
55=015 0 
0 2307 1 
0 5112 0 


•IC 

NOUN CAP 
T3 
CAP 
iC 

NBQSGN TC 
TC 
CAP 

BGUHSGN INDEX 
AD 
ADS 

PIXCLPAS CCS 
CAP 
TS 
TC 
TC 


ENDOPJCB 

ZERO 

NQUNREO 

NDi 

NVCCM 

SIGN TEST 

-CN 

TWO 

INREL 

BITT 

DECBHNCH 

CLPASS 

zero 

CLPASS 

♦1 

ENDCFJCB 


ffiT PCR ENTTASO 

IP dspalarm occurs before first ENTPASO 

OR NVSUB, ENTRET MUST ALREADV BE SET 
TO TC B®OFJ0B 


NDl, OCT 21 (DEC 17 ) 


set dec CCMP bit TO 1 (IN DECBRNCH) 
bit 5 FOB Hi, bit 4 for R 2 , 
bit 3 for R3. 

IF CLPASS IS OR -fO, make IT +0. 


40.2310 0 2347 0 POSGN 

40.2311 0 2314 0 

40.2312 3 4712 1 

40.2313 0 2300 0 


TC SIGNTBST 

TC +(11 

CAP CNE 

TC B0THS(S4 




40.2314 22 002 0 

40.2315 0 2225 0 


40.2316 50 137 1 

40.2317 3 2342 0 


40.2320 54 123 0 

40.2321 6 4712 1 


40.2322 54 122 1 

40.2323 3 4714 1 


LXCH O 

TC GETINREI, 

INDEX INREL 

CAP SGNTAB -2 

TS sraioFP 

AD CNE 

TS SGNCN 


40,2324 54 124 1 


CAP zero 
TS CODE 


I 
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0543 

REP 

2 

LAST 

314 

40,2325 

56 123 1 


XCH 

SGNOPP 


0544 

REP 

1 



40,2326 

0 3307 0 


TO 

llDSPIN 


0545 

REP 

14 

LAST 

260 

40,2327 

3 4700 1 


CAP 

BITll 


0546 

REP 

3 

LAST 

314 

40,2330 

54 124 1 


TS 

CCDE 


054T 

I«P 

2 

LAST 

314 

40,2331 

56 122 0 


XCH 

SGMCN 

1 

0548 

REP 

2 

LAST 

315 

40,2332 

0 3307 0 


TC 

llDSPIN 


0549 

REP 

25 

LAST 

301 

40,2333 

0 0001 0 


TC 

L 


0550 

REP 

40 

LAST 

314 

40,2334 

22 002 0 

-CN 

LXCH 

0 


0551 

REP 

3 

LAST 

314 

40,2335 

0 2225 0 


TC 

OBTINREL 


0552 

IffiP 

11 

LAST 

314 

40,2336 

50 137 1 


INDEX 

INREL 


0553 

RES' 

2 

LAST 

314 

40,2337 

3 2342 0 


CAP 

3GNWB -2 


0554 

REP 

3 

LAST 

315 

40,2340 

54 122 1 


TS 

SGNCN 


0555 

REP 

19 

LAST 

314 

40,2341 

6 4712 1 


AD 

(HE 


0556 

REP 

3 

lAST 

315 

40,2342 

54 123 0 


TS 

S(H0PP 


055T 

REP 

1 



40,2343 

0 2323 1 


TC 

SGHCCM 


0558 





40,2344 

00005 1 

sgndab 

OCT 

5 

-Rl 

0559 





40,2345 

00003 1 


OCT 

3 

-R2 

0560 





40,2346. 

00000 1 


OCT 

0 

-R3 

0561 

REP 

41 

LAST 

315 

40,2347 

22 002 0 

signtest 

LXCM 

0 

ALLOWS +,- CNLY WHO! DSPCOCHTtRiD], , 

0562 

REP 

8 

LAST 

312 

40,2350 

3 6214 0 


CAP 

THREE 

R2 Di , OR R 3D1 . ALLOWS CNLY FIRST OP 

0563 

HEP 

7 

LAST 

314 

40,2351 

7 1000 1 


mask 

DECBRNCH 

ccnsecutive +/- characters. 

0564 

REP 

82 

LAST 

312 

40,2352 

10 000 0 


CCS 

A 

IP LOW2 bits of DECBRNCH NOT: 0, SKH 

0565 

REP 

28 

LAST 

314 

40,2353 

0 5112 0 


TC 

ENDOPJCB 

FOR THIS WORD ALREADY IN. REJECT. 

0588 

REP 

2 

LAST 

227 

40,2354 

4 4333 1 


cs 

RlDl 


056T 

REP 

1 



40,2355 

0 2363 0 


TC 

SCHTSn 


0568 

REP 

1 



40,2356 

4 4334 0 


CS 

R^l 


0589 

REP 

2 

LAST 

315 

40,2357 

0 2363 0 


TC 

SGNTSTl 


05T0 

REP 

1 



40,2380 

4 4335 1 


CS 

RaDi 


0571 

REP 

3 

LAST 

315 

40,2361 

0 2363 0 


TC 

SGNTSn 


0572 

REP 

29 

LAST 

315 

40,2362 

0 5112 0 


TC 

BflXFJCB 

NO MATCH POUND. SIGN lUEGAL 

0573 

REP 

12 

LAST 

314 

40,2363 

6 0777 0 

SGNTSTl 

AD 

dspccunt 


0574 





40,2364 

0 0008 1 


Extend 



0575 





40,2365 

1 2367 0 


BZP 

♦2 

MAT(H PCUND 

0578 

REP 

42 

LAST 

315 

40,2368 

0 0002 0 


TC 

0 


0577 

REP 

26 

LAST 

315 

40,2367 

0 0001 0 


TC 

L 

SKH LEGAL 

R0578 

cl£Ah Blanks which 

Rl, R2, R3 

IS Current or last to be DispiAyEDcpERTiNS 


B05T9 NT XREO,yHEG,ZRE» IS CLEARED) . SlXWESSIVB CLEARS TAKE CARE OP EACH RX 
B0580 L/ RC iNTIL Ri IS DCNE. THEN NO FURTHER ACTICN 

H0581 THE SINGIJ? CCMPCNENT LOAD VERBS ALLOV CNLY THE SINGLE RC THAT IS 
R0592 APPROPRIATE TO BE CLEARED. 

R0583 CLPASS *0 PASSO, CAN BE BACKED UP 
R0584 +NZ HIPASS. CAN BE BACKED UP 

R0585 -NZ PASSO, CANNOT BE BACKED UP 



ASSE^LE REVISION 249 OP AOC PROQMM COLOSSUS BV NASA 2021111-041 
PINBALL cw^« Buttons ai® lights 


esse 

essT 

eS88 

0589 

0590 

0591 

0592 

0593 

0594 

0595 

0596 

0597 

0598 

0599 

0600 
0601 
0602 

0603 

0604 

0605 
' 0606 

0607 

0608 

0609 

0610 
0611 
0812 

0613 

0614 

0615 

0616 

0617 

0618 

0619 

0620 
0621 
0622 
0623 

it0624 
Roe 25 
R0626 


• REP 
HEP 

REP 

REP 

REP 

REP 

REP • 

REP 


13 

20 

21 

83 

2 

12 

6 

1 


LAST 

LAST 

LAST 

LAST 

LAST 

LAST 

LAST 


315 

315 

316 
315 

313 
315 

314 


HEP 

REP 

REP 

REP 

REP 

REP 

REP 

1«F 

REF 

REP 

REP 

REP 

REP 

REP 

REP 

REP 

REP 

REP 

REF 

REF 

REP 

REP 

REP 

REP 

REP 

REF 


13 
1 
1 

14 

15 
2 
1 
3 

16 
1 

7 

36 

1 

2 

17 

1 

7 

30 

43 
1 
2 

84 

44 
2 

31 

45 


LAST 316 


LAST 

LAST 

LAST 

LAST 

LAST 


LAST 

LAST 


316 

316 

316 

314 

316 


314 

301 


LAST 

LAST 


316 

316 


LAST 

LAST 

LAST 

LAST 

LAST 

LAST 

LAST 

LAST 

LAST 


316 

315 

315 

229 

316 
316 
313 
316 
316 


40.2370 

40.2371 

40.2372 

40.2373 

40.2374 

40.2375 

40.2376 

40.2377 

40.2400 

40.2401 

40.2402 

40.2403 

40.2404 

40.2405 

40.2406 

40.2407 

40.2410 

40.2411 

40.2412 

40.2413 

40.2414 

40.2415 

40.2416 

40.2417 

40.2420 

40.2421 

40.2422 

40.2423 

40.2424 

40.2425 

40.2426 

40.2427 

40.2430 

40.2431 

40.2432 

40.2433 

40.2434 

40.2435 


10 777 1 
8 4712 1 
0 2374 0 
6 4712 1 
50 000 1 
3 2231 0 
54 137 
11»015 
0 2406 
0 2403 
0 2403 
3 0137 1 
0 2430 1 
0 2423 0 
10 137 0 
54 137 0 
0 2430 1 
3 2500 0 
27«013 
3 0137 
54 125 
0 0006 
27«001 
0 4555 


CLEAR 


CLPASLI 


CCS 

AD 

TC 

AO 

INDEX 

CAP 

TS 

CCS 

TC 

IC 

TC 

CA 

IC 

TC 

OC3 

TS 

TC 

CAP 

ADS 

CA 

TS 

Exrero 


DSPCOUNT 

CNB 

♦2 

CNB 

A 

INHSLTAB 

INREL 

CLPASS 

CLPAail 

♦2 

♦1 

INREL 

LEGWLTST 

CLEARi 

INREL 

INREL 

LEQALTST 

DCUBLK +2 

REQRET 

INREL 

MIXTE4P 


62337 1 


CLEARi 


CI.R5 


3 0125 1 
54 137 0 
0 2426 0 
25«015 1 
0 5112 0 
22 002 0 
0 2441 1 
6 7715 0 

10 000 0 CCS 

0 0002 0 TC 

0 5840 0 TC 

0 5112 0 TC 

0 0002 0 TC 

5BLANK blanks 5 CHAR DISPLAY WORD IN Ri , R2, OR R3. 

YHEG, OR ZREO. PLACE ANY ♦ DSPCOUNT NUMBER FOR PERTINENT RC INTO DSPCCUNT 
DSPCOJNT IS LEFT SET TO LEFT MOST DSP NU48 FOR RC JUST BLANKED. 


DIM 
TC 

CADR 
CA 
TS 
TC 
INCR 
TC 
LXC« 
1C 

LBSALTST AD 
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DO NOT change DSPCOUNT BECAUSE MAY LATER 
PAIL LEGIALTST. 

MIST set INIEL, even FOR HIPASS. 

+ 

♦0 IP CLPASS IS +0 OR -, IT IS PASSO 


verbreg 
bankcall 
updatvb 
MIXT tMP 
INREL 

clrs 

CLPASS 
BOXFJOB 
O 

SBLAWG +2 
NEG2 
A 
O 

CCSHOLB 
ENDOFJCB 
0 

IT ALSO ZEROES XHEO, 


+3 TO - NireBR. BAG^cs DATA REQUESTS. 


TSMP STORAGE FOR INREL 
DECRHyENT VBW AND RE-DISPLAY 


RESTORE INREL 

ONLY IP CLPASS IS + OR +0 , 
set for higher pass. 

USES 5 BLANK But Avoids its tc cetinrel 




legal INREL 0/ 2 


ILLEGAL 

LEGAL 


INREl,= 
lnrbl = 


0,1 

2 


0627 REP 

0628 REP 

0629 HEP 

0630 REP 

0631 REP 

0632 REP 


LAST 

LAST 

LAST 

LAST 

LAST 

LAST 


316 

318 

315 
314 

316 
316 


40.2436 

40.2437 

40.2440 

40.2441 

40.2442 

40.2443 


54 777 1 
22 002 0 
0 2225 0 
3 4714 1 
50 137 1 
55w001 0 


5 blank 


TS DSPCCUNT 

LXCM O 

TC GETINREL 

CAP zero 

INDEX INREl. 

TS VERBREG 


NEEDED FOR BLANKSUfl 


2ERO X, y, Z REG. 
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0633 

RBF 

19 

LAST 

316 

0634 

REP 

3 

LAST 

313 

0635 

RBP 

4 

LAST 

315 

0636 

wap 

20 

LAST 

317 

0637 

REF 

27 

LAST 

314 

0638 

REP 

8. 

LAST 

315 

0639 

HEP 

1 



0640 

RBP 

9 

LAST 

317 

0641 

■ RBP 

21 

LAST 

317 

0642 

REP 

1 



0643 

Ra' 

2 

LAST 

311 

0644 

RBP 

2 

LAST 

311 

0645 

RH' 

22 

LAST 

317 

0646 

REP 

2 

LAST 

316 

0647 

REP 

15 

LAST 

316 

0648 

RBP 

2 

LAST 

314 

0649 

l®P 

8 

LAST 

314 

0650 

REP 

16 

LAST 

317 

0651 

RBP 

3 

LAST 

317 

0652 

REP 

23 

LAST 

317 

0653 

HEP 

3 

LAST 

315 

0654 

REP 

17 

LAST 

317 

0655 

RHP 

27 

LAST 

315 


0656 

0657 

0658 

0659 



0662 


40,2444 

SO 137 

1 


INDEX 

INRBL 

40,2445 

55«004 

0 


TS 

XREGLP -2 

40,2446 

54 124 

1 


T3 

ca« 

40,2447 

50 137 

1 


INDEX 

INREL 

40,2450 

4 4704 

1 


cs 

BITT 

40,2451 

7 1000 

1 


mask 

DECBroiCM 

40,2452 

7 2501 

0 


MAac 

Brnchccn 

40,2453 

5S«000 

1 


TS 

DECBreiCH 

40,2454 

50 137 

1 


INDEX 

INREL 

40,2455 

3 2471 

1 


CAP 

SINBLANK -2 

40,2456 

54 143 

0 


TS 

COUNT 

40,2457 

0 3225 

1 


IC 

DSP IN 

40,2460 

50 137 

1 

5BLANK1 

INDEX 

INREL 

40,2461 

3 2474 

1 


CAP 

dcublk -2 

40,2462 

54 777 

1 


TS 

DSPCOUNT 

40,2463 

0 25 02 

1 


TC 

2BLANK 

40,2464 

4 4711 

0 


CS 

TWO 

40,2465 

26 777 

1 


ADS 

dspcount 

40,2466 

0 2502 

1 


TC 

2BLANK 

40,2467 

50 137 

1 


INDEX 

INREL 

40,2470 

3 4331 

1 


CAP 

RlDl -2 

40,2471 

54 777 

1 


TS 

DSPCCUNT 

40,2472 

0 0001 

0 


TC 

L 

40,2473 

00016 

0 

SINBLANK OCT 

16 

40,2474 

00005 

1 


OCT 

5 

40,2475 

00004 

0 


OCT 

4 

40,2476 

00015 

0 

dcublk 

OCT 

15 

40,2477 

00011 

1 


OCT 

11 

40,2500 

00003 

1 


OCT 

3 

40,2501 

77774 

0 

brnchccn 

OCT 

77774 


1(0663 2BLAHC BLANKS TWO CHAR. PLACE DSP NUMBER OP LEFT CHAR OP THE PAIR INTO 
110664 DSPOOKT. THIS NIPBER IS LEFT IN DSPCOlWT 


0665 

REP 

18 

LAST 

317 

40,2502 

3 0777 

0 

2BLANK CA 

DSPCOUNT 

0666 

REP 

4 

LAST 

261 

40,2503 

54 021 

0 

TS 

SR 

066T 

REP 

1 



40,2504 

4 2515 

0 

CS 

biankcch 

0660 





40,2505 

0 0004 

0 

INHINT 


0669 

REP 

5 

LAST 

317 

40,2506 

50 021 

1 

INDEX 

SR 

0670 

RH' 

25 

LAST 

187 

40,2507 

57«023 

1 

XCH 

DSPTAB 

0671 





40,2510 

0 0006 

1 

EXTEND 


0672 





40,2511 

6 2513 

1 

BzMP 

+2 

0673 

REP 

6 

LAST 

188 

40,2512 

25*016 

1 

INCR 

NOUT 

0674 





40,2513 

0 0003 

1 

RELINT 


0675 

RBP 

47 

LAST 

316 

40,2514 

0 0002 

0 

TC 

0 

0676 





40,2515 

04000 

0 

BLANKCCN OCT 

4000 





USSUS PAOB MO. 10 BO S4 


2®RO PBBTINan* DBC OCMP BIT. 
PROIECT ODCHS 

^RO LOW 2 bits. 


blank ISCLATSD char ffiPAHATELY 


SBT DSPCOJIT to LEPT MOST DSP NUMBER 
OP REG. JUST blanked 

Dec 14 


Dec 13 

Dec 9 


IP OLD CCNTENTS NOUT OK 
IP OLD CCKTCNTS -t-, ♦I TO NaiT 

IP -.nout ok 


068301 REP 
068302 
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PASS 0 IS B® EXECAirE PtNC^^ICN. HlffiER ORCBR ©flSns AIS TO LOAD 
Ss I>™i®3 THE PASS, . POR^O.^pS 

“^SIRE AN EMM TO EE LOADED 
VEIRBS, MCNITOa verbs, OR DISPLAY vSf3S IEkCEPT 
verb = PIXED EEKSIY DISPLAY, SHICH KSOUIRSS AN PCADR) 

, OPP , 41,2000 bank' 41 

1 41,2000 SBTLOC PINBALL2 

2 41,2000 BANK 


06835 REP 


0664 

REP 

1 



0685 

REP 

1 



A0686 





0687 

REP 

40 

LAST 

316 

0688 

REP 

8 

LAST 

316 

0689 

HEP 

2 

LAST 

314 

0690 

HEP 

2 

LAST 

314 

0691 

REP 

4 

LAST 

316 

0692 

REP 

1 



0693 

HEP 

2 

LAST 

318 

0694 





0695 

REP 

1 



0696 

HEP 

5 

LAST 

318 

0697 





0698 

REP 

1 



0699 

REP 

7 

LAST 

315 

0700 

REF 

10 

LAST 

317 

0701 

HEP 

85 

LAST 

316 

0702 





0703 

REP 

2 

LAST 

318 

0704 

HEP 

19 

LAST 

317 

0705 

REP 

1 



0706 

REP 

2 

UST 

318 

0707 





0708 

REP 

8 

LAST 

313 

0709 

REP 

7 

LAST 

318 

0710 

REP 

2 

LAST 

238 

0711 

REF 

8 

LAST 

318 

0712 

REP 

3 

LAST 

318 

0713 

REP 

1 




I 


COUNT 41/pin 


41,2000 0 3534 0 NVSUBB IC 
41,200 1 0 2771 1 LOADLVl IC 


NVSUSl 

uniav 


41.2002 

41.2003 

41.2004 

41.2005 

41.2006 

41.2007 

41.2010 

41.2011 

41.2012 

41.2013 

41.2014 

41.2015 

41.2016 

41.2017 

41.2020 

41.2021 

41.2022 

41.2023 

41.2024 

41.2025 

41.2026 

41.2027 

41.2030 

41.2031 

41.2032 


3 4714 1 
55«015 0 
3 4233 1 
54 1 36 1 
11«013 0 
0 2035 0 

0 2035 0 
0 2012 0 
3 2033 0 

6 1013 1 
0 0006 1 

1 2027 1 

3 6214 0 

7 1000 1 
10 000 0 
0 2023 1 
0 2027 0 
10 777 1 
0 235 0 0 
0 235 0 0 
0 2027 0 

4 1013 0 
55«013 0 
0 4447 1 
0 1013 1 


©iter cap 
TS 
CAP 
TS 
CCS 
iC 
TC 
IC 

B7TPASHI CAP 
AD 

EXTEND 

BzP 

CAP 

MAac 

CCS 

TC 

TC 

CCS 

TC 

TC 

TC 

ACXJEPIWO Cs 
TS 
TC 
TC 


2EHO 

CLPASS 

eailNST 

e*TRET 

BSQKET 

ENTPASO 

©TTRASO 

♦1 

©WDHSP 

REOSEET 


standard lead ins. DCNT MGVE. 

END OP standard LEAD INS. 


IP +, PASS 0 
IP ♦, PASS 0 
IP -, NOT PASS 0 


AOCBpreO 

THEBE 

DBCBrnCM 

A 

♦2 

ACCEptoD 

dspccunt 

OQDSPALM 

Ga>a>ALM 

♦1 

IffiXIKBT 

REORET 

PLA3ICPP 

BBCS®r 


IP L/ 2 char in POR CCDB, ALARM 
AND RECYCLE (DEC IDE AT M4CHANG+1). 


IP DEC, ALARM IP L/ 5 CHAR IN FOR DATA, 
But leave reqret - and plasi cn, so 
operator can SUPPLY MISSING NUOERICAL 
omracters and continue. 

OCTAL. ANY NUMBER OP CHAR CK. 


LESS THAN 5 CHAR DECCDSPCCUNT IS <■) 
LESS THAN 5 CHAR DEC(DSPC0UNT IS +) 
5 char in (DSPCCUNT IS -) 

5 («ah in (dspccu^t is -) 
ffir reqret +. 




©texit = 


41,2033 03421 0 M4ADHBP ADRES >*«HAN6 »i ASSUMES TC REGMM AT MMCHANG. 


I 


1 
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OT14 





41,2034 

00034 

0 

lowverb 

DBG 

26 

LCMBR VERB THAT AVOIDS NOUN TEST. 

OTIS 

REE 

41 

LAST 

318 

41,2035 

3 4714 

1 

ENTPASO 

CAP 

2ERO 

NOUN VERB SI® ENTERS HERB 

one 

REE 

11 

lAST 

318 

41,2036 

ss«ooa 

1 


TS 

DECBRNCH 


OTIT 

BEE 

3 

LAST 

314 

41.2037 

4 4374 

1 


CS 

VDl 

block further NIW CHAR, SO THAT STRAY 

STIS 

REE 

20 

LAST 

318 

41,2040 

54 777 

1 


T3 

DSPCOJNT 

char do not get INTO VERB OR NOUN LTS. 

0719 

REE 

9 

LAST 

316 

41,2041 

4 1001 

0 

tesivb 

CS 

VEHBHEG 

IE VERB IS 0/B LOWVB, SKIP NCX® TEST. 

0720 

BEE 

1 



41,2042 

55«041 

1 


TS 

VERB SAVE 

SAVE VERB FOB POSSIBLE RECYCLE. 

0721 

REE 

1 



41.2043 

6 2034 

1 


AD 

LOWVEHB 

LCWVEBB - VB 

0722 





41,2044 

0 0006 

1 


extend 



0723 

REE 

1 



41,2045 

6 2133 

1 


BZMP 

VEBBEAN 

VERB O/E LOWVBRB 

0724 





41,2046 

0 0006 

1 

TESINN 

EXTEND 


VERB L/ LCWVERB 

0725 

REE 

1 



41,2047 

3 2114 

1 


DCA 

LCDNNLOC 

SurnCH BANKS TO NOUN TABLE READING 

0726 

REE 

3 

LAST 

266 

41,2050 

52 008 

0 


DXCH 

Z 

ROUTINE. 

0727 

BEE 

3 

LAST 

265 

41,2051 

50 140 

1 


INDEX 

MIXBR 


0728 





41,2052 

0 2052 

1 


TC 

♦0 


0729 





41,2053 

0 2055 

0 


tc 

♦2 

NOEWAL 

0730 

BEE 

1 



41,2054 

0 2221 

1 


TC 

MIXNCIJN 

MIXED 

0731 

REE 

3 

LAST 

265 

41,2055 

10 146 

0 


CCS 

NNADTH4 

NORMAL 

0732 

BEE 

2 

LAST 

319 

41,2056 

0 2131 

0 


TC 

VEHBFAN -2 

NORMAL IE + 

0733 

REP 

3 

LAST 

318 

41,2057 

0 2350 

0 


TC 

GODSPALM 

NOT IN USE IP +0 

0734 

BEE 

1 



41.2060 

0 2064 

1 


TC 

RE04DD 

SPECIFY MAQIINE CA0R IP - 

0735 

REP 

1 



41,2061 

2S«017 

0 


incr 

NCUNCADR 

AUGMENT MACHINE CADR IF -0 

0738 

REP 

1 



41,2062 

0 4325 

1 


TC 

SETNADD 

ECADR FRCM NCLNCADR. SETS EB, NOUNADD. 

0737 

REP 

1 



41,2063 

0 2120 

0 


TC 

INTMCTBS +2 


0738 

REP 

21 

LAST 

185 

41,2064 

3 4674 

0 

IffiOADD 

CAE 

BIT15 

SET CLPASS FOR PASSO ONLY 

0739 

BEE 

9 

LAST 

318 

41,2065 

55«01S 

0 


TS 

CLPASS 


0740 

BEE 

3 

LAST 

318 

41.2066 

4 4233 

0 


CS 

END INST 

TEST IP HEACmi HERE FRCM INTERNAL OR 

0741 

REE 

1 



41,2067 

6 0136 

0 


AD 

BITEXIT 

ERCM External 

0742 





41,2070 

0 0006 

1 


Extend 



0743 





41,2071 

1 2073 

0 


BZP 

+2 

external MACH CADR TO BE SPECIFIED 

0744 

BEE 

2 

LAST 

319 

41,2072 

0 2116 

0 


TC 

INTMCTBS 


0745 

REF 

1 



41,2073 

0 2306 

0 


TC 

laiQDATZ 

External mach cadr to be specified 

0746 

REF 

12 

LAST 

319 

41,2074 

11«000 

1 


CCS 

DECBRNCH 

ALARM AND RECYCLE IP MCIMAL USED 

0747 

REE 

1 



41,2075 

0 4161 

0 


TC 

ALMCYCLE 

FOR MCTBS. 

0748 

BEE 

4 

LAST 

319 

41.2076 

4 4374 

1 


CS 

VDl 

OCTAL USED CK 

0749 

BEE 

21 

LAST 

319 

41,2077 

54 T77 

1 


TS 

DSPCOUNT 

BLXKk NUM char IN 

0750 

REF 

3 

LAST 

310 

41,2100 

11«042 

1 


CCS 

CADRSTOR 


0751 





41,2101 

0 2104 

0 


TC 

♦3 

EXTERNAL MCTBS DISPLAY WIIX, lEAvE FLASH 

0752 

BEE 

1 



41.2102 

0 2105 

1 


■ic 

USEADD 

CN IP END IDLE NOT = +0 . 

0753 





41.2103 

0 2104 

0 


TC 

+1 


0754 

REE 

1 

, 


41,2104 

0 4443 

0 


TC 

ELASHCN 


0755 

REF 

1 



41,2105 

5T«005 

0 

USEADD 

XCH 

ZREO 


0756 

REF 

1 



41,2106 

0 4317 

0 


TC 

SETNCADR 

ECADR INTO NCUNCADR. SET EB, NaJNADD. 

0757 





41,2107 

0 0006 

1 


EXTEND 



0758 

REP 

2 

LAST 

319 

41,2110 

3 2114 

1 


DCA 

IXDNNLOC 

SWITCH banks TO NOUN TABLE READING 

0759 

REF 

4 

LAST 

319 

41.2111 

52 006 

0 


DxCH 

Z 

ROUTINE. 

0760 

BEE 

3 

LAST 

319 

41,2112 

0 2133 

1 


TC 

VEHBFAN 


0761 

BEE 

22- 

LAST 

319 

0777 




EBANKr 

DSPCaOT 



I 




L 
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0T82 HEP 1 
0T62 HEP 1 


USERoiS PAGE NO. 19 Bir S4 

41.2113 02082 1 UDNNLOC 2CADR LODNNWB 

41.2114 64101 0 


0T63 


41,2115 TT7T2 0 NEO5 OCP T7772 


0784 

REP 

TO 

LAST 

313 

0765 

US' 

2 

LAST 

319 

0766 

REP 

5 

LAST 

227 

0767 

REP 

10 

LAST 

319 

0768 





0769 

REP 

4 

LAST 

319 

0770 

REP 

2 

LAST 

315 

0771 

REP 

23 

LAST 

319 

0772 

REP 

2 

LAST 

319 

0773 

REP 

i 



07T4 

HEP 

5 

LAST 

320 

0775 

REP 

22 

LAST 

316 

0776 

REP 

3 

last 

320 

0777 

REP 

1 



0778 

REP 

11 

LAST 

320 

0779 

HEP 

66 

LAST 

318 

0780 

REP 

23 

LAST 

320 

0781 





0782 

REP 

1 



0783 

REP 

T1 

LAST 

320 

0784 

REP 

4 

LAST 

198 

0785 

REP 

16 

LAST 

311 

0786 

REP 

1 



0788 





0790 

REP 

12 

LAST 

320 

0791 

REP 

1 



0792 

REP 

1 



0793 

REP 

4 

LAST 

319 

0794 

REP 

1 



0795 

REP 

1 



0796 

REP 

1 



0797 

REP 

1 



0798 

REP 

1 



0799 

REP 

1 



0800 

REP 

1 



0801 

REP 

5 

LAST 

320 

0802 

REP 

6 

LAST 

320 

0803 

REP 

1 



0804 

REP 

1 



0805 

REP 

2 

LAST 

320 

0806 

REP 

3 

LAST 

320 

0807 

REP 

4 

LAST 

320 


41,2116 

3 0156 0 

INTMClBS CA 

MPAC 

41,2117 

0 4317 0 


IC 

SETNCADR 

41,2120 

4 4715 1 


Cs 

FIVE 

41.2121 

6 1001 1 


AD 

VEHBHEQ 

41,2122 

0 0006 1 


EXTBTO 

41,2123 

1 2133 0 


BzF 

VBRBFAN 

41,2124 

3 4335 0 


CAF 

R3D1 

41,2125 

54 777 1 


TS 

DSPCOUNT 

41,2126 

3 1017 0 


CA 

NOUNCADR 

41,2127 

0 3353 1 


ic 

dspoctwd 

41,2130 

0 2133 1 


7C 

VBEfflFAN 

41,2131 

6 4712 1 


AO 

CNE 

41,2132 

0 4317 0 


7C 

aSTNCADR 

41,2133 

4 2145 1 

VBHBFAN 

Cs 

LST2CCN 

41,2134 

6 1001 1 


AD 

verbreo 

41,2135 

10 000 0 


CCS 

A 

41,2136 

6 4712 1 


AD 

CNE 

41,2137 

0 2141 1 


7C 

♦2 

41,2140 

0 2146 0 


TC 

VBFANDIR 

41,2141 

54 154 0 


TS 

MPAC 

41,2142 

0 4473 0 


TC 

HELDSP 

41,2143 

0 4574 0 


TC 

POSTJUMP 

41,2144 

66000 1 


CADR 

OQEXTVB 

41,2145 

00050 1 

LST2CCN 

DEC 

40 

41,2146 

51«001 1 

VBFANDIB 

INDEX 

VERBREO 

41,2147 

3 2151 0 


CAF 

VBRB-mB 

41,2150 

0 4577 0 


TC 

BANKJUMP 

41,2151 

62350 0 

verbiab 

CADR 

GODSPALM 

41,2152 

62364 1 


CADR 

DSPA 

41,2153 

62372 0 


CADR 

DSPB 

41,2154 

62377 0 


CADR 

DSPC 

41,2155 

6 2 357 1 


CADR 

DSPAB 

41,2156 

62352 1 


CADR 

DSPABC 

41,2157 

62520 1 


CADR 

DECDSP 

41,2160 

60675 0 


CADR 

DSPDPDEC 

41,2161 

62350 0 


CADR 

GODSPALM 

41,2162 

62350 0 


CADR 

GODSPALM 

41,2163 

61323 1 


CADR 

DSPAIAHM 

41,2164 

63220 1 


CADR 

MCNITOl 

41,2165 

63220 1 


CADR 

MCNITOR 

41,2166 

63220 1 


CADR 

MCNITOR 

41,2167 

63220 1 


CADR 

MCNITOR 


INTERNAL M4CH CADR TO BE SPECIPIH5. 

ecadr into nouncadr. set EB, NOUNADD. 

NVajB CALL LEFT CADR IN MPAC+2 FOR M4CH 
CADR TO BE specified. 

DCHT DISPIAY CADR IP VB = 05 . 

VB NOT = 05. DISPLAY CADR. 


ecadr into nouncadr. sets EB, NOUNADD. 

VBRB-LST2CCN 

verb 0/ LST2CCN 

verb L/ LST 2CCN 

RELEASE DISPIAY SYST 

00 TO GQEYTVB with VB-40 IN MPAC. 

FIRST LIST2 VERB (EXTaTOED VERB) 


VBoo ILLEGAL 

VBol DISPLAY OCT CCMP 1 (RD 
VB02 DISPLAY OCT CCMP 2 <Rl> 

Vfl03 DISPLAY OCT CCMP 3 (Ri) 

V8o4 display OCT CCMP 1,2 (Rl,R2) 

VBo5 display OCT CCMP 1,2,3 (Rl,R2,R3) 
VB06 decimal DISPIAY 

VBo7 dp decimal display {Rl,R2) 
vBo8 spare 
VB 09 spare 
VB io spare 

VBil MCNITOR OCT CCMP 1 (Rj) 

VB12 MCNITOR OCT CCMP 2 IRD 
VBi 3 MCNITOR OCT COMP 3 <Rl) 

VBi 4 MCNITOR OCT CCMP 1,2 (Ri,R2) 
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0808 

0809 

0810 
0811 
0812 

0813 

0814 

0815 

0816 

0817 

0818 

0819 

0820 
40821 

0822 

0823 

0824 

0825 
0828 

0827 

0828 

0829 

0830 

0831 

0832 

0833 
fl0834 


REP 

5 

LAST 

320 

41,2170 

63220 

1 

CADR 

MCNITOR 

VBi5 

MCNITOR OCT CCMP 1,2,3 (Rl,B2,R3) 

REF 

6 

LAST 

321 

41,2171 

63220 

1 

CA0R 

KCNITDR 

VBi6 

MCNITOR DECIMAL 

REP 

7 

LAST 

321 

41,2172 

63220 

1 

CADR 

KCNITCSl 

VBi7 

KCNITCK DP DEC (Hl,R2) 

REP 

7 

LAST 

320 

41,2173 

62350 

0 

CADR 

GCDSPALM 

VBi8 

spare 

REP 

8 

LAST 

321 

41,2174 

62350 

0 

CADR 

OODSPALM 

VBi9 

spare 

REP 

9 

LAST 

321 

41,2175 

62350 

0 

CADR 

GCDSPALM 

VB20 

spake 

REP 

1 



41,2176 

62726 

0 

CADR 

ALOAD 

VBzi 

LOAD CCMP 1 (RD 

IffiJP 

1 



41,2177 

62737 

0 

CADR 

BLQAD 

VB22 

LOAD CCMP 2 (R2) 

REP 

I 



41,2200 

62754 

0 

CADR 

CLOAD 

VB23 

LOAD CCMP 3 fR3) 

REP 

1 



41,2201 

62677 

0 

CADR 

Apt DAD 

VB24 

LOAD CCMP 1,2 (Rl,R2) 

REP 

1 



41,2202 

62612 

0 

CADR 

ABCLOVD 

VB25 

LOAD COtP 1,2,3 fRl,H2,R3) 

REP 

10 

LAST 

321 

41,2203 

6 2350 

0 

CADR 

GCDSPALM 

VB26 

SPARE 

REP 

1 



41,2204 

63343 

0 

CADR 

DSPPM04 

VB27 

FIXED NE40RY DISPLAY 










THE FOLLCWINO VERBS MAKE NO NOUN TEST 

REP 

11 

LAST 

321 

41,2205 

62350 

0 

CADR 

GCDSPALM 

VB28 

SPARE 

REF 

12 

LAST 

321 

41,2206 

62350 

0 

CADR 

GCDSPALM 

VB29 

spare 

REP 

1 



41,2207 

63456 

0 

REQEXLOC CADR 

VBRJffixEC 

VB30 

REOUEST ExECAjtIVE 

REF 

1 



41,2210 

635 0 2 

0 

CADR 

vbrowait 

VB 31 

REOUEST waitlist 

REF 

1 



41.2211 

61360 

0 

CADR 

VBKESEO 

Vfl32 

reseojence 

REF 

1 



41,2212 

61343 

1 

CADR 

vbphoc 

VB 33 

PROCEED WITHOUT DATA 

REF 

1 



41,2213 

61351 

1 

CADR 

VBTEIW 

VB 34 

terminate Current test or load req 

REF 

1 



41,2214 

63603 

1 

CADR 

vbtstlts 

VB 35 

TEST LiaiTS 

REF 

1 



41,2215 

12347 

1 

CADR 

a^Pi 

VB36 

FRESl START 

REF 

2 

LAST 

318 

41,2216 

63420 

1 

CADR 

M>5CHAN0 

VB 37 

CHANGE major MODE 

REF 

13 

LAST 

321 

41,2217 

62350 

0 

CADR 

GCDSPALM 

Vfl38 

spare 

REF 

14 

LAST 

321 

41,2220 

6 2350 

0 

CADR 

GCDSPALM 

VB 39 

SPARE 


THE LIST2 VERBFAN IS LOCATED IN THE EXTENDED VERB BANK. 
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P0835 

nnadtab ocntains a 

R0S36 

TO V3i2R2 

3 CCWSSCut 

R0837 

MIXNOUN GETS DATA Al 

R0838 

MIXTPMP 

- 


0839 

REP 

4 

last 

319 

0840 





0841 

HEP 

15 

LAST 

321 

0342 





0843 





0844 

REP 

11 

LAST 

222 

0845 

REP 

13 

LAST 

320 

0846 





0847 





0848 

REP 

6 

LAST 

320 

0849 

REP 

9 

LAST 

317 

0850 

REP 

1 



0851 

REP 

1 



0852 

HEP 

1 



0853 

REP 

2 

LAST 

322 

0854 

REP 

2 

LAST 

265 

0855 

HEP 

1 




41.2221 

41.2222 

41.2223 

41.2224 

41.2225 

41.2226 

41.2227 

41.2230 

41.2231 

41.2232 

41.2233 

41.2234 

41.2235 

41.2236 

41.2237 

41.2240 

41.2241 


10 146 0 
0 2226 0 
0 2350 0 
0 2226 0 
0 2226 0 
4 6211 1 
6 1001 1 
0 0006 1 
6 2233 1 
0 2133 1 
3 4711 1 
54 117 1 
6 2260 1 
54 145 0 
50 117 0 
3 0150 0 
54 122 1 


41.2242 0 3027 1 

41.2243 0 2261 0 


REP 2 last 322 

US' 3 last 322 

REP 3 LAST 131 


REP 87 LAST 320 
REP 2 LAST 322 


41.2244 

41.2245 

41.2246 

41.2247 

41.2250 

41.2251 


0 2246 0 
24 122 0 
3 0122 0 
7 4372 1 
0 4327 0 
50 000 1 


41,2252 3 0000 1 

41,225 3 50 145 1 


REF 3 LAST 322 

HEP 1 

REP 7 LAST 322 


41.2254 

41.2255 
41,2258 
41,2257 


56 000 1 
10 117 1 
0 2234 0 
0 2133 1 


REP 3 
DPIEST 


last 316 41,228 0 0 0125 1 MIXAD 

enter with SP ROUT NUMBER IN A. 
RETURNS TO Li-l IP NO DP. 

returns to l*2 if dp. 


0876 REP 88 LAST 322 

0877 

0878 REP 48 LAST 317 

0879 REP 49 lAST 322 


41.2261 50 000 1 DPTEST 

41.2262 1 226 3 0 

41.2263 0 0002 0 

41.2264 0 0002 0 


CCS 

NNADTI34 


IC 

♦4 

♦ IN USE 

TC 

OGDSPALM 

+0 not in use 

ic 

♦2 

- IN USE 

ic 

♦1 

-0 IN USE 

cs 

SIX 


AO 

vbrbheo 


Exre® 


B2MP 

♦2 

VERB L/E 6 

TP 

VEHBPAN 

AVOID MIXNaH SWAP IP VB NOT = DISPLAY 

CAP 

TWO 

TS 

DECCUNT 


AO 

MIXAD 


TS 

NCUNADD 

SET NOUNADD TO MIXTSMP + K 

INDEX 

DECCUNT 

get idaddtab entry for CCMPCNENT K 

CA 

IDADiTH^ 

OP NOUN. 

TS 

NCUN1B4 

TEST FOR DPCPOR OCT DISPLAY) . IP SO, GET 
MINOR PART CNLY. 

ic 

SPBUTMIX 

get SP ROUT NUMBER IN A 

TC 

DPTEST 


IC 

MIXNN2 

NO DP 

INCH 

NCUNTEM 

DP GET MINOR PART 

CA 

NCUNTEM 


KASK 

L0911 

ESUBk (NO DP) OR (ESUBk)+i FOR DP 

TC 

setebank 

SET EBANK, leave E/bRBS IN A . i 

INDEX 

A 

PICK UP C(ESUBk) NOT DP 1 

CA 

0 

OR C((ESUBk) + 1) for DP MINOR PART ’ 

INDEX 

NCUNADD 


XCH 

0 

STORE IN MIXTPM + K 

CCS 

DECCUNT 


1C 

MIXNNl 


IC 

VERflPAN 


IC 

MIXTEMP 


INDEX 

A 


TCP 

»1 


TC 

0 

OCTAL CNI,Y NO DP 

TC 

0 

PRACT NO DP 




I 
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0880 

REE 

50 

LAST 

322 

41,2265 

0 0002 0 


1C 

0 

DEO NO DP 

0881 

REP 

51 

LAST 

323 

41,2266 

0 0002 0 


TC 

0 

arith no dp 

0882 

REE 

1 



41,2267 

1 2300 1 


ICP 

DPIESTl 

DPlOUP 

0883 

REP 

2 

lAST 

323 

41,2270 

1 2300 1 


ICP 

DPIESn 

DP20UT 

0884 

REP 

52 

lAST 

323 

41,2271 

0 0002 0 


1 C 

a 

OPDEO NO DP 

0885 

REP 

3 

LAST 

323 

41,2272 

1 2300 1 


TCP 

DPIESTl 

■ DP 3 OUT 

0886 

REP 

53 

LAST 

323 

41,2273 

0 0002 0 


1 C 

0 

ms NO DP 

068T 

BEE 

54 

LAST 

323 

41,2274 

0 0002 0 


1 C 

0 

M/S NO DP 

0888 

tey 

4 

lAST 

323 

41,2275 

1 2300 1 


ICP 

DPIESTl 

DP 4 OUT 

08881 

REP 

55 

LAST 

323 

41,2276 

0 0002 0 


1C 

0 

ARIIH 1 NO DP 

08882 

HEP 

56 

LAST 

323 

41,2277 

0 0002 0 


1C 

0 

aiNictrr no dp to get hi part in mpac 

0889 

REP 

5T 

LAST 

323 

41,2300 

50 002 0 

DPTESn 

INDEX 

Q 


0890 





41,2301 

0 0001 0 


TC 

1 

return to L 4.2 

0891 

REE 

4 

LAST 

317 

41,2302 

3 4333 0 

heqdaty 

CAP 

RlDl 


0892 

REP 

1 



41,2303 

1 2307 0 


ICP 

REOCCM 


0893 

REP 

2 

LAST 

'315 

41,2304 

3 4334 1 

REODATY 

CAP 

H2Dl 


0894 

REP 

2 

LAST 

323 

41,2305 

1 2307 0 


ICP 

REOCCM 


0895 

RHP 

3 

LAST 

320 

41,2306 

3 4335 0 

iSCDATZ 

CAP 

RSDI 


0896 

REP 

24 

LAST 

320 

41,2307 

54 777 1 

RBOCCM 

T8 

DSPCCUNT 


089T 

RH' 

58 

LAST 

323 

41,2310 

4 0002 1 


CS 

0 


0898 

REE 

9 

LAST 

318 

41,2311 

55«013 0 


TS 

HEQRET 


0899 

REE 

39 

LAST 

316 

41,2312 

0 4555 0 


1C 

bankcall 


0900 

HEP 

2 

LAST 

316 

41,2313 

60437 1 


CADR 

sblank 


0901 

HEP 

2 

LAST 

319 

41,2314 

0 4443 0 


1C 

FLASHGK 


0902 

REP 

2 

LAST 

319 

41,2315 

0 0136 0 

BTORODAT 1C 

BTIEXIT 


0903 

HEP 

8 

lAST 

314 

41,2316 

S5«002 0 


TS 

nounheo 


0904 

REP 

59 

LAST 

323 

41,2317 

56 002 0 

UPDA1NN 

XCM 

0 


0905 

RBP 

1 



41,2320 

54 117 1 


TS 

updatrbt 


0906 





41,2321 

0 0006 1 


EXTEND 



090T 

HEP 

3 

LAST 

319 

41,2322 

3 2114 1 


DCA 

LCDNNtXC 

WITCH BANKS TO NCUN TABLE HEADING 

0908 

HEP 

5 

LAST 

319 

41,2323 

52 006 0 


DXCH 

z 

RCUTINB. 

0909 

REP 

5 

LAST 

322 

41,2324 

10 146 0 


CCS 

NNADltM 


0910 

HEP 

24 

LAST 

320 

41,2325 

6 4712 1 


AD 

CKE 

NORMAL 

0911 

REP 

1 



41,2326 

1 2331 0 


TCP 

PUTADD 


0912 

REP 

2 

LAST 

323 

41,2327 

1 2332 0 


ICP 

POTADD +1 

MClBS DCNT CHANGE NOUNADO 

0913 

REP 

3 

LAST 

323 

41,2330 

1 2332 0 


IGE 

PCIADD +1 

MClBI DCNT CHANGE NOUNADD 

0914 

REE 

4 

LAST 

320 

41,2331 

0 4317 0 

PITTADD 

1C 

SE1NCADR 

ECADR INTO NCUNCADR. SETS EB, NOUNADO. 

0915 

REP- 

2 

LAST 

314 

41,2332 

3 4375 1 


CAP 

NDi 


0916 

REP 

25 

lAST 

323 

41,2333 

54 777 1 


TS 

DSPCCUNT 


091T 

RH' 

9 

LAST 

323 

41,2334 

3 1002 1 


CA 

NCUNREX3 


0918 

REP 

1 



41,2335 

1 2344 1 


TCP 

UPDATl 


0919 

RHP 

14 

LAST 

322 

41,2336 

55«001 0 


TS 

VEBHlfflG 


0920 

REP 

60 

LAST 

323 

41,2337 

56 002 0 

UPDA1VB 

X(H 

0 


0921 

HEP 

2 

LAST 

323 

41,2340 

54 117 1 


TS 

UPOATRET 


0922 

REP 

5 

LAST 

319 

41,2341 

3 4374 0 


CAP 

VDi 


0923 

BEE 

26 

LAST 

323 

41,2342 

54 777 1 


TS 

DSPCCUNT 
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0924 RBP 

0925 REP 

0926 REP 

0927 REP 

0928 REP 

0929 REP 

0930 REP 


15 LAST 
IT LAST 


3 last 323 
2 LAST 319 
18 LAST 324 
2 last 320 


41.2343 

41.2344 

41.2345 

41.2346 

41.2347 

41.2350 

41.2351 


20’35 OCT. 28,1968 KOOLADB .069 PAGE 324 
USERaiS PAGE NO. 23 Eo S4 


3 1001 1 CA 

0 4574 0 UPOATl TC 
61222 1 CADR 

0 OUT 0 1C 

0 4161 0 GCMLMCyC 1C 
0 4574 0 GODSPALM TC 
61323 1 CADR 


VErBREG 

POSTJIJMP 

OOVNUFDT 

UPDATRET 

ALMCYCLE 

POSTJIJMP 

DSPALABM 


CANT USE S»CALL TO GO TO DSPMXJvN, SINCE 
UPDATVB can ITSELP be CALLED BY SWCALL. 


NEEDED reCAUSE BANK JUMP CANT HANDLE P/P. 


I 

I 
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P0931 NOUN TABLES 

R0932 NOW CO® L/40, NCSiMAL NOUN CASE. MOW CODE O/E 4O, MIXED NOW CASE . 
R0933 POa normal CASE, NNADTAB CONTAINS CNE ECADR FOR EAW NOW. 

M934 *0 indicates NOW NOT USED. - ©(TOY INDICATES MAQIINE CADHCE OH P) TO 

R0935 be SPEClPIfaj. -1 INDICATES CHANNEL TO BE SPBCIPIED. -0 INDICATES AUG^ENT 
R093< OP LAST MACHINE CADR SUPPLIED. 

I1093T POR Mixa) CASE, NNADTAB CONTAINS CNE INDIRECT ADDRESS! IDADDREL) IN LOW 
R0938 10 BITS. AND THE COMPONENT CODE NUMBER IN THE HIGH 5 BITS. 

R0939 NNTYPTAB IS A PACKED TABLE OP THE POEM MAyMVNNNNNPPPPP . 


>0940 

II0941 

110942 

R0943 

R0944 

R0945 

R094a 

R094T 

R0948 

110949 

R0950 

R09SI 

R09S2 

R0953 

R09S4 

R09S5 

R09S6 

B095T 

R09S8 

IW959 

1(0960 

1(0961 

1(0962 

1(0963 

1(0964 

R0967 

Rogss 


FOR THE NOEMAL CASE, M-S ARE THE CCMPCNEHT Ca» NUNSER. 

N-S are THE SP ROUTINE CODE NUMBER, 
P-S are the SP CWSTANT CODE NUMBER. 


HIXOl CA®,M-S ARB THE SP CONSTANTS CODE WPSEH 
N-S are the SP CONSTANTS COG® NUOBR 
P-S are the SP CCNSTANTl CODE NLKSEH 
N-S are the SP CCNSTANT2 CODE NUMBER 
P-S are the SP CCNSTANTl CODE NWBEH 
P-S Are the sp ccnstanti code number 


3 COIPCNENT CASE 

2 COMPONENT CASE 
1 CCMPONaJT CASE 


SeeB IS also an indirect address table! IDADDTAB) for mixed CASE ONLY 
EACH ENTRY CONTAINS ONE ECADR. IDAODREL IS THE RELATIVE ADDRESS CP 
IW! PIHST CP THESE ENTRIES. 

THERE IS ONE ENTRY IN THIS TABLE POR EACH CCMPOOIT OP A MlXH) NOUN 
THEY AIE LISTED IN ORDER OP ASCENDING K. 

THEBE IS also A SCALE FACTOR ROUTINE NUMBER TABLE! RUTMXTAB ) POR MIXED 
CASE ONLY. THEBE IS ONE ENTRY PER MIXED NOW. THE FORM IS, 
OQCXXIRRRRRSSSSS 

O-S are the SP ROUTINE 3 CODE NUMBER 3 CCMPCNBIT CASE 
R-S Are the SP routine 2 code number 

S-S ARE THE SP ROUTINE i CODE NUfflER 

R-3 abb the SP ROUTINE 2 CCDB NUMBER 2 COMPONENT CASE 
S-S are the sp routine 1 CODE NUMBER 

IN OCMAL DISPLAY AND LQID (OCT OB DEC) VERBS, EXCLUDE USE CP VERBS WHOSE 
CCWPCNBMT NU-BBR IS GREATER THAN THE NUMBER OF COMPONENTS IN NOUN 
(ALL WCHINE ADDRESS TO BE SPECIFIED NOWS Alffl 3 COMPONENT. ) 

IN HX-TI-COMPONENT LOAD VERBS, NO MIXING OP OCTAL AND DECIWL DATA 
OOMPONBfT WORDS IS ALLOWED. ALARM IP VIOLATION. 


B0969 IN DECIMAL LOADS OP DATA, 5 NUMERICAL CHARACTERS !4JST BE KEYED IN 
ROSTO BEFORE EACH BTTER. IP NOT, ALARM. 
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09T2 

HEP 

10 

LAST 

322 

09T3 

BEP 

1 



09T4 

HH' 

3 

last 

322 

0975 





0976 

REF 

36 

LAST 

301 

0977 

REF 

25 

LAST 

323 

0978 

HEP 

2 

UST 

328 

0979 

REF 

4 

last 

326 

0980 





0981 

REF 

37 

last 

326 

0982 

REF 

1 



0983 

REF 

1 



0984 

REF 

5 

LAST 

326 

0985 





0986 

lEF 

38 

LAST 

326 

0987 

REF 

1 



0988 

REF 

26 

LAST 

326 

0989 

REF 

1 



0990 

REF 

6 

lAST 

326 

0991 





0992 

REP 

1 



0993 

REF 

11 

LAST 

326 

0994 

REE 

2 

LAST 

326 

0995 

REF 

7 

LAST 

326 

0996 





0997 

REF 

2 

LAST 

326 

0998 

REF 

12 

LAST 

326 

0999 

REF 

16 

LAST 

324 

1000 

REF 

89 

LAST 

322 

1001 

REP 

1 



1002 

REP 

3 

LAST 

323 

1003 





1004 

REF 

1 



1005 

REF 

90 

LAST 

326 

1006 

REF 

5 

LAST 

323 

1007 

REF 

27 

LAST 

323 

1008 

REF 

2 

LAST 

326 

1009 

REF 

39 

LAST 

326 

1010 

REF 

2 

LAST 

320 

1011 

REF 

3 

LAST 

326 

1012 

REF 

2 

LAST 

326 


VERBS 


41,2352 

4 4711 0 

DSPABC 

Cs 

TOO 

41,2353 

0 2423 0 


IC 

GXMPTEST 

41,2354 

50 145 1 


INDEX 

NOUUDD 

41,2355 

4 0002 1 


Cs 

2 

41,2356 

56 132 1 


XCH 

BUF *2 

41,2357 

4 4712 0 

DSPAfl 

CS 

O® 

41,2360 

0 2423 0 


TC 

CCMPTEST 

41,2361 

50 145 1 


INDEX 

NCU4AIX> 

41,2362 

4 0001 1 


Cs 

1 

41,2363 

56 131 1 


XCH 

BUF +1 

41,2364- 

0 2442 1 

DSPA 

ic 

DEC^1E3T 

41,2365 

0 2465 1 


IC 

TSlFtSaiP 

41,2366 

50 145 1 


INDEX 

NOKADO 

41,2367 

4 0000 0 


Cs 

0 

41,2370 

56 130 0 

DSPCCMl 

xc« 

BUF 

41,2371 

0 2404 0 


TC 

DSPC(M2 

41,2372 

4 4712 0 

DSPB 

CS 

O® 

41,2373 

0 2436 1 


IC 

DCGMPTST 

41,2374 

50 145 1 


INDEX 

NOJNADO 

41,2375 

4 0001 1 


Cs 

1 

41,2376 

0 2370 1 


TC 

DSPCCMl 

41,2377 

4 4711 0 

DSPC 

Cs 

TWO 

41,2400 

0 2436 1 


IC 

dccmptst 

41,2401 

50 145 1 


INDEX 

NCUNADD 

41,2402 

4 0002 1 


Cs 

2 

41,2403 

0 2370 1 


TC 

DSPCCMl 

41,2404 

4 4711 0 

DSPCCM2 

Cs 

TWO 

41,2405 

6 1001 1 


AD 

vebbrec 

41,2406 

10 000 0 


CCS 

A 

41,2407 

0 2412 1 


TC 

DSPCCM3 

41,2410 

0 0136 0 


TC 

©ITEXIT 

41,2411 

0 2412 1 


TC 

+1 

41,2412 

54 122 1 

DSPCCM3 

TS 

DISTEN 

41,2413 

SO 000 1 


INDEX 

A 

41,2414 

3 4333 0 


CAP 

RlDl 

41,2415 

54 777 1 


T3 

DSPCOJNT 

41,2416 

50 122 0 


INDEX 

DISIE4 

41,2417 

4 0130 1 


CS 

BUF 

41,2420 

0 3 353 1 


TC 

dspoctwd 

41,2421 

56 122 0 


XC« 

DISTEN 

41,2422 

0 2406 1 


TC 

DSPCCM2 +2 


20’35 OOT. 28,1968 KOOLADB .069 PACE 326 
USBRaS PAGE NO. 25 EO S4 


A B C AB ABC 

-1 -0 +1 +2 +3 IN A 

+0 +0 +0 +1+2 IN A after CCS 


+0,+l,+2 INTO DISIEM 



B1013 

R1014 

(XMPTEST alarms if CXMPONENT NlJOfflBR CF VERH(tX»D OR OCT DISPLAY) IS 
greater than the highest CCMPCNENT NUMBER OF NOUN. 


1016 

REP 

4 

LAST 268 

41,2423 

54 123 0 

CCMPTEST TS 

SFIE4P1 

- VERB CCMP 

1017 

1022 

REP 

REP 

61 

1 

LAST 323 

' 41,2424 
41,2425 

22 002 0 
0. 2512 0 

LXCH 

CCMPTSTT TC 

0 

GETCCMP 


1023 

REP 

1 


41,2426 

0 4345 1 

TC 

LEFTS 


1024 

REP 

8 

LAST 318 

41,2427 

7 6214 1 

mask 

THRI® 

CCMP 
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20’35 CXJr. 28,1960 KOOLAt® .069 PAGE 327 



L PINBALL OAMB BUTTONS AND LIOfTS USEIUS PAGE NO. 26 EO S4 


1025 

IffiP 

5 

lAST 

326 

41.2430 

6 0123 1 

AD 

SPIB4P1 

NOUN CCMP - verb CCMP 

1026 

REP 

91 

LAST 

326 

41.2431 

10 000 0 

CCS 

A 


1027 

REP 

28 

LAST 

317 

41.2432 

0 0001 0 

TC 

L 

NOUN CCMP 0/ VERB COMP 

1028 

REP 

3 

lAST 

316 

41.2433 

0 5640 0 

IC 

CCSICLB 


1029 

REP 

16 

LAST 

322 

41.2434 

0 2350 0 

TC 

OODSPALM 

NOUN CCMP L/ verb CCMP 

1030 

REP 

29 

LAST 

327 

41,2435 

0 0001 0 

NDCMPTST tc 

L 

NOUN COMP = VERB CCMP 

R1031 

DCCMPT3T ALARMS’ IP DECRIAL CWLY BIT (BIT4 CP CCMP CCDE NLKBBR) = 1. 


R1032 

IP NOT, 

IT PERPOSMS REGULAR COKPTEST. 




1033 

REP 

6 

LAST 

327 

41,2436 

54 123 0 

DCCMPTST TS 

SPTfi4Pl 

- verb CCMP 

1034 

REP 

62 

LAST 

326 

41,2437 

22 002 0 

LXCH 

0 


1035 

REP 

2 

LAST 

326 

41,2440 

0 2442 1 

TC 

DECTEST 


1036 

REP 

1 



41,2441 

0 2425 0 

TC 

CCMPTSn 


1037 





41,2442 

0 0006 1 

dectest extend 

ALAIWS IP DEC CNLY BIT = 1 (BIT4 OF COMP 

1038 

REP 

72 

LAST 

320 

41.2443 

22 156 0 

OtfW 

MPAC +2 

CODE NUNBER) . RETURNS IP NOT. 

1039 

REP 

2 

LAST 

326 

41.2444 

0 2512 0 

TC 

oetccmp 


1040 

REP 

25 

LAST 

224 

41,2445 

7 4675 0 

mask 

BIT14 


1041 

REP 

92 

LAST 

327 

41,2446 

10 000 0 

CCS 

A 


1042 

REP 

17 

LAST 

327 

41 i 2447 

0 235 0 0 

TC 

OCDSPAIJ4 ■ 


1043 

REP 

73 

LAST 

327 

41,2450 

0 0156 0 

TC 

MPAC 4.2 


1044 

REP 

63 

LAST 

327 

41,2451 

22 002 0 

DCTSlCYC LxCH 

0 

ALAIWS AND RECYCLES IP DEC CNLY BIT = 1 

1045 

REP 

3 

LAST 

327 

41,2452 

0 2512 0 

TC 

GETCCMP 

( BIT4 OF CCMP CODE NUMBER) . RETURNS 

1046 

REP 

26 

LAST 

327 

41,2453 

7 4675 0 

mask 

BIT14 

IP NOT. USED BY LOAD VERBS. 

1047 

REP 

93 

LAST 

327 

41,2454 

10 000 0 

CCS 

A 


1048 

REP 

3 

LAST 

324 

41,2455 

0 4161 0 

TC 

AIMCYOE 


1049 

REP 

30 

LAST 

327 

41,2456 

0 0001 0 

TC 

L 


RIOSO 

NQUNTEST ALAiWS IF NO-LCftD BIT (BITS OP CCMP CODE NIJMIER) = i. 


B1051 

IP NOT, 

IT returns. 






1052 

HEP 

64 

last 

327 

41,2457 

22 002 0 

NOUNTEST LxCH 

0 


1053 

REP 

4 

LAST 

327 

41,2460 

0 25 1 2 0 

TC 

GBTCCMP 


1054 

REP 

94 

LAST 

327 

41,2461 

10 000 0 

CCS 

A 


1055 

REP 

31 

LAST 

327 

41,2462 

0 0001 0 

TC 

L 


1058 

REF 

32 

LAST 

327 

41,2463 

0 0001 0 

TC 

L 


1057 

REP 

18 

LAST 

327 

41,2464 

0 235 0 0 

TC 

CKDSPAUM 


1058 

REP 

65 

LAST 

327 

41,2465 

22 002 0 

TSTEOHDP LXCH 

0 

TEST FOR DP. IP SO, ®T MINOR PART ONLY. 

1059 

REF 

6 

LAST 

323 

41,2466 

3 0146 1 

CA 

nnadtsm 


1060 

REP 

27 

LAST 

326 

41,2467 

6 4712 1 

AD 

CNE 

IF NNADTPW = -1, CMANNEI, TO BE SPECIFIED 

1061 





41.2470 

0 0006 1 

EXTEND 



1062 

REP 

1 



41,2471 

1 2503 1 

BzP 

CHANDSP 


1063 

REF 

4 

LAST 

319 

41,2472 

50 140 1 

INDEX 

mixbr 


1064 





41,2473 

0 2473 0 

TC 

+0 


1065 





41,2474 

0 2476 0 

TC 

♦2 

NOIWAL 


V 
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1066 


33 

LAST 

?27 

1067 

. REP 

1 



1068 

REa? 

2 

LAST 

322 

1069 

REP 

34 

LAST 

328 

1070 

REP 

8 

LAST 

326 

1071 

REP 

35 

LAST 

328 

1072 





1073 

HEP 

3 

last 

320 

1074 





1075 

REP 

95 

LAST 

327 

1076 

RS' 

3 

LAST 

326 

1077 

REP 

2 

LAST 

265 

1078 

I®P 

7 

LAST 

327 

1079 

REP 

5 

LAST 

327 

1080 

REP 

1 



1081 

REP 

96 

LAST 

328 

1082 





1083 

HEP 

4 

LAST 

198 

1084 

REP 

66 

LAST 

327 

1085 

REF 

5 

LAST 

327 

1086 

REP 

2 

LAST 

326 

1087 

REF 

9 

LAST 

326 

1088 

REP 

4 

LAST 

322 

1089 

BBF 

1 



1090 

REP 

9 

LAST 

328 

1091 

REP 

97 

LAST 

328 

1092 





1093 

RHP 

2 

UST 

328 

1094 

REP 

2 

LAST 

266 

1095 

REP 

3 

LAST 

328 

1098 

REP 

1 



1097 

REP 

42 

LAST 

319 

1098 


74 

LAST 

327 

1099 

REP 

75 

LAST 

328 

1100 

REP 

5 

LAST 

328 

1101 

REF 

6 

LAST 

328 

1102 

REP 

28 

LAST 

326 

1103 

lEP 

6 

LAST 

328 

1104 

REP 

3 

LAST 

328 

1105 

REP 

76 

LAST 

328 

1106 

REP 

1 



1107 

REP 

7 

LAST 

327 


41,2475 

0 0001 0 

TC 

L 

41,2476 

0 3021 1 

TO 

SPRUINOR 

41,2477 

0 2261 0 

TO 

DPIEST 

41,2500 

0 0001 0 

TO 

L 

41,2501 

24 145 1 

inch 

NOlWADD 

41,2502 

0 0001 0 

TO 

L 

41,2503 

0 0006 1 

QiAltoSP EXTEND 

41,2504 

5 1017 0 

INDEX 

NCUNCADH 

41,2505 

00 000 1 

READ 

0 

41,2506 

4 0000 0 

CS 

A 

41,2507 

1 2370 0 

TCP 

DSPCCMl 

41,2510 

00147 0 

CCMPICk ADRSS 

nntwtem 

41,2511 

00146 1 

ADRES 

NNADTEM 

41,2512 

50 140 1 

CETOGMP INr«X 

mixbr 

41,2513 

3 2507 1 

CAP 

CCMPICK -1 

41,2514 

50 000 1 

INDEX 

A 

41,2515 

3 0000 1 

CA 

0 

41,2516 

7 4364 0 

MASK 

HI5 

41,2517 

0 0002 0 

TO 

0 

41,2520 

0 2512 0 

DECDSP TO 

GETOCMP 

41,2521 

0 4 345 1 

TO 

lefts 

41,2522 

7 6214 1 

mask 

THREE 

41,2523 

54 117 1 

TS 

DECCUNT 

41,2524 

54 122 1 

DSPDOGET TS 

dectem 

41,2525 

6 0145 1 

AD 

NCUNADO 

41,2526 

SO 000 1 

INDEX 

A 

41,2527 

4 0000 0 

CS 

0 

41,2530 

50 122 0 

INDEX 

dectsh 

41,2531 

57«003 0 

XCH 

XREG 

41,25 32 

10 122 1 

CCS 

oectsm 

41,2533 

0 2524 0 

TO 

DSPDCXJET 

41,2534 

3 4714 1 

DSPDCpur CAP 

2®HO 

41,2535 

54 155 1 

■ TS 

MPAC +1 

41,2536 

54 156 1 

TS 

MPAC 4-2 

41,2537 

50 117 0 

INDEX 

DECCWT 

41,2540 

3 4333 0 

CAP 

RlDl 

41,2541 

54 777 1 

TS 

DSPCCWT 

41,2542 

SO 117 0 

INDEX 

DECOUNT 

41,2543 

4 1003 1 

Cs 

XREG 

41,2544 

54 154 0 

TS 

MPAC 

41,2545 

0 3042 1 

TO 

SPCGNIJM 

41,2546 

54 123 0 

TS 

SPIPMPl 

41,2547 

0 0006 1 

Extend 





20’35 C»T. 28,1968 KOOLADB .069 PACE 328 
USBRxS PAQB NO. 27 Bo S4 

MIXED CASE ALREADY HANDLED IN MIXNOUN 

NO DP 

DP B+l INTO NQUNADD FOR MINOR PART. 


NORMAL 

ADRES NNTYPTEM 


MIXED 

ADRES NNADTEM 


C(NNTYPTEW) CINNADIPM) 

get HIs op NNTYPTAH(N0RM)0P NNADIVABIMIX) 


CCMP NlTWER INTO DECOUNT 
PIC^GS UP DAW 

DECtPM iCCMP +0, 2CCMP +1, 3CCMP +2 


CANT USE BuF SINCE DMP USES IT. 

MORE TO GET 
DISPLAYS DAW 

DECCUNT iCCMP +0. 2CCMP +1, 3CCMP +2 



ZX( SP CCN NIX'® ) IN A 

SWITCH BANKS TO SP CCNSWNT WBIJ? 


I 
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1109 

IBP 

1 



41,2550 

3 2562 1 

OCA 

OrSPOUTL 

1110 

BSP 

6 

lAST 

323 

41,2551 

52 006 0 

oxcw 

z 

1111 

HEP 

6 

LAST 

328 

41,2552 

50 140 1 

ii®at 

mixbr 

1112 





41,2553 

0 2553 0 

TC 

♦0 

1113 

BBSP 

1 



41,2554 

0 2557 1 

1C 

DSPSPNOR 

1114 

REP 

2 

LAST 

322 

41,2555 

0 3027 1 

1C 

SPHUIMIX 

1115 

REP 

1 



41,2556 

0 2572 0 

1C 

DECDSP3 

1116 

REP 

2 

lAST 

328 

41,255T 

0 3021 1 

DSPSPNOR 1C 

SPRUINOB 

HIT 

BBP 

2 

lAST 

329 

41,2560 

0 2572 0 

1C 

I3ECDSP3 

1118 

REP 

29 

lAST 

328 

0T7T 


EaAMC= DSPCCLNT 

1110 

REP 

1 



41,2561 

02120 0 

orspoun, 2 Caw 

GTSPOUT 

1119 

HEP 

1 



41,2562 

64101 0 



1120 

RBP 

40 

LAST 

323 

41,2563 

0 4555 0 

DSPOCB© 1C 

bankcall 

1121 

HEP 

1 



41,2564 

61131 0 

CADH 

DSPDECWD 

1122 

HEP 

T 

LAST 

328 

41,2565 

10 117 1 

CCS 

DECOJNT 

1123 





41,^66 

0 K70 1 

1C 

♦2 

1124 

REP 

4 

LAST 

326 

41,2567 

0 0136 0 

1C 

eptexit 

1125 

HEP 

8 

LAST 

329 

41,2570 

54 117 1 

TS 

DECCUNT 

1126 

RS' 

1 



41,2571 

0 2534 1 

TC 

Da>DCPOT 

1127 

HEP 

98 

LAST 

328 

41,2572 

50 000 1 

DGC5>SP3 INMSC 

A 

1128 

RHP 

1 



41,2573 

3 2575 1 

CAP 

a^OjIABR 

1129 

REP 

2 

LAST 

320 

41,2574 

0 4577 0 

1C 

BANKJIWP 

1130 

RBP 

1 



41,2575 

61321 0 

SPOnABR CADH 

PREDSPAL 

1131 

HEP 

1 



41,2576 

62563 0 

CADH 

DSPDCEND 

1132 

HEP 

1 



41,2577 

60516 0 

CADH 

DBDCUTSP 

1133 

HEP 

1 



41,2600 

60603 1 

CADH 

ARTOUTSF 

1134 

REP 

1 



41,2601 

60614 1 

CADH 

DPioursP 

1135 

HEP 

1 



41,2802 

60621 1 

CADH 

DP2CUrSP 

1136 

REP 

1 



41,2603 

60524 1 

CADH 

OR5BGCUT 

113T 

HH' 

1 



41,2604 

60623 0 

CADH 

DPscursp 

1138 

RBP 

1 



41,2805 

65143 1 

CADH 

HMSCUr 

1139 

BBP 

1 



41,2606 

65216 1 

CADH 

.M/scur 

1140 

REP 

2 

LAST 

329 

41,2607 

60621 1 

CADH 

DP2CUTSP 

11401 

HEP 

1 



41,2610 

60610 0 

CAM 

ABCUTTSP 

11402 

BBP 

1 



41,2611 

60636 1 

CADR 

2lNT0ur 

1141 





41,2612 


BORTCUT EQUALS 


B1142 



THE FOLLOWING IS ATYPICAL SP ROUTINE . IT U®S MPAC. LEAvl 

R1143 

LTS 

IN MPAC, MPACn, 

ENDS WITH TC DSPDCEND 


1144 

RBP 

2 

LAST 

317 

40,^16 


ffiTLOC RLANKCCN ■ 


BEADING ROUTINE. 
LOADS SPIB4P1, SPI0«*2. 


all spout ROOTIlteS Bff) HERB 


MORE TO DISPLAY 


ALARM IF DEC DISP WITH OCTAL ONLY NON 


I 




assemble BBVIsICW 249 OF AGO pkOSMM COLOSSUS BY KASA 2021111-041 
L PINBALL C^A^S BUITCNS AND LIOITS 

11445 REP 2 LAST 310 TO 31b* 334 3344c COUNT 40/PIN 


R1145 

R1148 




20 ’35 OCT. 28,1968 KOOLADE .069 PAGE 330 
USBRotS PAOB NO. 29 Eo 84 


SCALES by .18 IKE lop 14 BITS OP ANGLE , ADOINO is FOR 
NIPEERS in the negative (AGC) RA2«S. 


114T REP 43 last 328 

1148 REP tT last 328 

1149 REF 1 

1150 

1151 REP 1 

1152 REP 1 


40,2516 

3 4714 

1 

degoutsp cap 

ZERO 

40.2517 

54 156 

1 

T3 

MPAC 

40,2520 

0 2555 

0 

TC 

PlXHANGE 

40.2521 

0 2523 

1 

TC 

♦2 

40,2522 

0 2550 

0 

TC 

SEDAUO 

40,2523 

0 2566 

0 

TC 

DeOCCM 


set index for full scale 

NO AIX14SNT NEEDED (SPTEMPl AND 2 ABE 0 ) 
set AuGMENIER according to CCmpaC +2) 


B1153 OPOEGOir SCALES BY .45 ITHE RANGE IS 90 DEGREES) AND AK)S A 20 DEO BIAS 


1154 

REP 

78 

LAST 

330 

1155 

REP 

79 

LAST 

330 

115S 





115T 

REP 

1 



1158 

REP 

4 

LAST 

298 

1159 

REF 

1 



1160 

REP 

80 

LAST 

330 

1161 





1162 

REP 

22 

LAST 

319 

1163 

REP 

81 

LAST 

330 

1164 

REP 

13 

LAST 

326 

1165 

REP 

2 

LAST 

329 

1166 

REP 

82 

LAST 

330 

1167 

REP 

2 

LAST 

330 

1168 

REP 

99 

LAST 

329 

1169 

REF 

1 



IITO 

REP 

4 

LAST 

327 

IITI 

REF 

28 

LAST 

327 

1172 





1173 

REP 

2 

LAST 

330 

1174 





1175 

REP 

63 

LAST 

330 

1176 

REP 

1 



1177 

REF 

8 

LAST 

328 

1178 

REP 

67 

LAST 

328 

1179 

REP 

04 

LAST 

330 

1180 

REF 

68 

LAST 

330 

1181 

REP 

69 

LAST 

330 

1182 





1183 

REF 

23 

LAST 

330 

1184- 

REP 

85 

LAST 

330 

1185 

REP 

86 

LAST 

330 

1186 

REF 

70 

lAST 

330 


40,2524 

10 154 0 

OPDBGOUT CCS 

MPAC 

40,2525 

56 154 1 


XCH 

MPAC 

40,2526 

0 2531 1 


TC 

♦3 

40,2527 

0 2540 1 


TC 

NEGOPT 

40,2530 

6 7716 0 


AD 

NEOi 

40,2531 

6 2602 1 


AD 

20BIAS 

40,2532 

54 154 0 

biasccm 

TS 

MPAC 

40,2533 

0 2538 0 


TC 

♦3 

40,2534 

3 4674 0 


CAF 

BIT15 

40,2535 

26 154 0 


ADS 

MPAC 

40,2536 

3 4711 1 


CAP 

TWO 

40,2537 

0 2517 0 


TC 

DEGOrrSF «.i 

40,2540 

56 154 1 

NEGOPT 

XCH 

MPAC 

40,2541 

6 2602 1 


AD 

20BIAS 

40,2542 

10 000 0 


CCS 

A 

40,2543 

0 2532 1 


TC 

BIASCCM 

40,2544 

0 5640 0 


TC 

OCSHCLE 

40,2545 

6 4712 1 


AD 

CNB 

40,2546 

4 0000 0 


CCM 


40,2547 

0 2532 1 


TC 

BIASCCM 

40,2550 

0 0006 1 

S8WUG 

BXTB® 


40,2551 

5 0156 0 


INDEX 

MPAC +2 

40,2552 

3 2577 0 


DCA 

DBGWB 

40,255 3 

52 124 1 


DxCH 

SFIEMPi 

40,2554 

0 0002 0 


TC 

Q 

40,2555 

10 154 0 

FIXRANGE CCS 

MPAC 

40,2556 

0 0002 0 


TC 

0 

40,2557 

0 0002 0 


TC 

0 

40,2560 

1 2561 0 


TCF 

+1 

40,2561 

4 4674 1 


CS 

BIT15 

40,2562 

7 0154 0 


mask 

MPAC 

40,2563 

54 154 0 


TS 

MPAC 

40,2564 

SO 002 0 


INDEX 

0 


RANGE IS 90 DEG 

IF POS OR POS 0 THEN ADD BIAS AND 
correct for POSSIBLE OVERFLOW 
IP NEG NGN ZERO 
IP NEG zero subtract 1 

TEST FOR overflow 
no OVFLOW 
IP OvFLOW 

set I>M,TIPLIEH to .45 


negative case 


IP POS THEN subtract 1 BECAUSE OF 2SCCM 

IP NEG RESTORE SUM 
IP NEG 0 LEAVE NEG 0 


LOADS SPTPMPl AND SFIFMP2 WITH THE 
Dp AUCMENTBR CCNSTANT 


IP MPAC IS + RETiniN TO L+1 
IP MPAC IS - RETURN TO L+2 AFTER 
MASKING OUT THE SIGN BIT 
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118T 





40,2565 

0 0001 0 


1C 

1 


1188 





40,2566 

0 0006 1 

DEGCOM 

Bid©® 

LOADS MULTIPLIER , DOBS SH0R1MP, A® 

1189 

REP 

8T 

LAST 

330 

40,2567 

5 0156 0 


INDEX 

KPAC 4.2 

ADDS AUGKENTER. 

1190 

RBP 

2 

LAST 

330 

40,2570 

3 2577 0 


DCA 

IKOTAB 


1191 

REP 

88 

LAST 

331 

40,2571 

52 155 1 


nxcM 

KPAC 

ADJUSTED ANOE IN A 

1192 

RBP 

4 

LAST 

312 

40,2572 

0 7256 1 


1C 

940R1MP 


1193 

REP 

9 

LAST 

330 

40,2573 

52 124 1 


nxCH 

SP1B1P1 


1194 

REP 

89 

LAST 

331 

40,2574 

20 155 1 


DAS 

KPAC 


1195 

HEP 

1 



40,2575 

0 2606 0 


IC 

scans® 


1198 





40,2576 

05605 1 

I»GWB 

OCT 

05605 

HI PART OP .18 

119T 





40,2577 

03656 1 


OCT 

03656 

LO» part of .18 

1198 





40,2600 

16314 0 


OCT 

16314 

HI PART OP .45 

1199 





40,2601 

31463 1 


OCT 

31463 

LO PART OP .45 

1200 





40,2602 

16040 1 

20 BIAS 

OCT 

16040 

20 deg bias for optics 

1201 

HEP 

10 

LAST 

331 

40,2603 

52 124 1 

abtcutsp dxoi 

SPKMPl 

ASSUMES POINT AT LEFT OF DP SFCCN 

1202 

HEP 

90 

LAST 

331 

40,2604 

52 155 1 


DXQI 

KPAC 


1203 

REP 

1 



40,2605 

0 4431 0 


1C 

PRaiRIMP 

IP CIA) = - 0 , aiORTMP FAILS TO GIVE -0. 

1204 

HEP 

19 

LAST 

324 

40,2606 

0 4574 0 

scan©® ic 

POSTJLMP 


1205 

RSP 

2 

LAST 

329 

40,2607 

62563 0 


CADH 

DSPDCEND 


12051 

HBP 

11 

LAST 

331 

40,2610 

52 124 1 

AROmSP PXCH 

SPlEHPl 

ASSUMES POINT BETWEEN HI AND LO PARTS OP 

12052 

REP 

91 

LAST 

331 

40,2811 

52 155 1 


DXOI 

KPAC 

Dp SFCOI. ailPTS RBSuLtS LEFT 14, BY 

12053 

REP 

2 

LAST 

331 

40,2612 

0 4431 0 


1C 

PRSIRIMP 

taking results PR04 MPAC+l, MPAC 42 . 

12054 

HEP 

1 



40,2813 

0 2615 1 


1C 

Ll4/0Lrr 


1208 

REP 

1 



40,2614 

0 2827 0 

DPiorrsp ic 

Dpon’ 

SCALES MPAC, MPAC +1 BY DP SCAIE FACTOR 

120T 

BBP 

92 

LAST 

331 

40,2615 

56 156 0 

L 14 /CUT 

XW 

MPAC +2 

IN SFTSlPl, SFIEMP2. THEN SCALE RBSUI,T 

1208 

REP 

93 

LAST 

331 

40,2616 

56 155 0 


xc« 

MPAC +1 

BY Bi4. 

1209 

RBP 

94 

LAST 

331 

40,2617 

54 154 0 


TS 

MPAC 


1210 

REP 

2 

LAST 

331 

40,2620 

0 2606 0 


1C 

SCOUTS® 


1211 

REP 

2 

LAST 

331 

40,2621 

0 2627 0 

DP 2 ajTSP 1 C 

Dpon' 

SCALES MPAC , MPAC +1 BY DP SCALE FACTOR 

1212 

HEP 

3 

LAST 

331 

40,2622 

0 2606 0 


TC 

scons® 


1213 

REP 

3 

LAST 

331 

40,2623 

0 2627 0 

DP 3 OUTSP IG 

DPon’ 

ASSUMES POINT BETWEEN BITS 7-8 OP HIGH 

1214 

HEP 

12 

LAST 

322 

40,2624 

3 6211 0 


CAP 

SIX 

left by 7 , RCXWDS MPAC+2 INTO MPAC+i . 

1215 

HEP 

1 



40,2625 

0 3056 1 


IC 

1PLEP1N 

shift left 7. 

1216 

RBP 

4 

LAST 

331 

40,2626 

0 2606 0 


IC 

scans® 


12165 

REP 

95 

LAST 

331 

0162 


MPACte 

= 

MPAC +6 

USE MPAC +6 instead OP OvFI® 
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40,2627 

40.2630 

40.2631 

40.2632 

40.2633 

40.2634 

40.2635 


56 002 0 
54 162 0 
0 285 3 0 
0 7226 0 
0 7052 1 
00123 1 
0 0162 1 


Q 

MPACts 

READLO 

TPACaiEB 

DMP 

SPIEMPi 

MPAC+e 


OET FBBai DATA FOR BOTH HI AND LO 
make dp DATA AGREE 


^ ~ WWW u 1 IV MFAU4.A 

R12231 ^ FOLLOfflNG ROTTINE DISPLAYS TV70 CCNTIGUOUS SP POSITIVE INTEGERS 

R12232 AS TWO POSITIVE DECIML INTEGERS IN R>GDi-RxD2 AND R!GD4-RXD5 (^flS 
R12234 ™ LOiVEH NUKBERH) ADDRESS IS DISPLAYED^IN 


12235 
122355 

12236 

12237 
122371 
122372 
122373 
122374 
122375 
122376 
122377 
122378 
122379 

R1224 
R1225 
R1226 ■ 


HEP 96 LAST 331 


REF 97 lAST 


LAST 332 
last 331 


last 331 


40.2636 

40.2637 

40.2640 

40.2641 

40.2642 
40,2843 

40.2644 

40.2645 

40.2646 

40.2647 

40.2850 

40.2851 
40,2652 


0 2437 0 2^70177 IC 

0 2314 0 TC 

3 0154 1 CA 

0 3211 0 TC 

4 6214 1 Cs 


w 9 LAST 329 40,2843 50 117 0 INDEX DECOUNT 

REP 7 LAST 328 40,2644 6 4333 0 AO RiDi 

REF 30 LAST 329 40,2645 54 777 1 TS DSPCGUNT 

REP 2 LAST 332 40,2646 0 2853 0 TC HEAIXX) 

REF 97 LAST 332 40,2647 3 0155 0 CA MpAC .-i 

H^ 2 LAST 332 40,2850 0 3211 0 TC DSPDECvN 

REF 20 LAST 331 40,2851 0 4574 0 TC POSTJUMP 

HEP 3 last 331 40,2652 62565 0 CADR DSPDCEND +2 

READLO PICKS UP FRESH DATA F(H BOIH HI AND LO AND LEAVES IT IN 
MPAC, MPAC+j . THIS IS NEEDED FOR TIME DISPLAY IT ZEROES MPAC+7 Birr 
dobs not force TPAffllEE. ' ’ 


SBLAlflc 

+CN 

MPAC 

DSPDECVN 

THREE 

decount 

RlDi 

DSPCOUNT 

HEAIXX) 

MPAC ,-1 
DSPDECVN 
POSTJUMP 
DSPDCEND +2 


TO BLANK RXD3 
TURN 07 + SIGN 


DISPLAY 1 ST integer (LIKE VERB AND NOUN) 


get 2ND INTEGER 


DISPLAY 2ND INTECffiR (LIKE VERB AND NCIN) 


REF 72 UST 332 
REF 6 LAST 69 
REP 7 UST 329 


REF 1 

REF 10 UST 332 

REP 3 LAST 322 

REP 4 UST 322 

REP 2 UST 322 


REF 100 UST 330 


REF 98 UST 332 
HEP 44 UST 330 
REF 99 UST 332 
REP 9 LAST 332 


40.2653 

40.2654 

40.2655 

40.2656 

40.2657 

40.2660 

40.2661 

40.2662 

40.2663 

40.2664 

40.2665 

40.2666 

40.2667 

40.2670 

40.2671 

40.2672 


58 002 0 READLO 
54 144 1 


50 140 1 
0 2656 0 
0 2673 1 
50 117 0 
3 0150 0 
7 4372 1 
0 4327 0 

0 0006 1 READLOl 


5 0000 1 
3 0001 0 
52 155 1 
3 4714 1 
54 156 1 
0 0144 0 


)CCH 

TS 

INDEX 

TC 

TC 

INDEX 

CA 

mask 

TC 

Extend 

INDEX 

DCA 

DxGH 

CAP 

TS 

TC 


O 

TFM4 

MIXBR 

+0 

RDLCNOR 

decount 

IDADilPM 

LQVll 

sbtebank 




A 

0 

MPAC 

zero 

MPAC *2 
TEMA 


GET IDADOTAB ENTRY FOR CCMP K OP NOUN 

E aji^c 

SET EB, LEAVE EADHES IN A. 

MIXED NORMAL 

C(ESUBK) C(E) 

C(CE SL)Bk)+ 1 ) C(E+i) 


REF 10 UST 328 40,2673 3 0145 1 RDLXNOR CA 

J®P 1 40,2674 0 2664 1 ENDRDLX) TC 


NajNADD 

READlDi 
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t. 

PDOAU, 

owe 

buttons and LIGcTTS 





U^(>S PAGE NO. 32 EO S4 

1245 





42,3143 




BKm 

42 


124501 SEP 

2 

LAST 

265 

42,2000 




SEILOC 

PINBALL3 


124502 





42,3143 




BA»C 



124S5 

FfSP 

1 







COJNT 

42/pin 


1246 

HS' 

41 

LAST 

329 

42,3143 

0 4555 

0 

tWSQUT 

TC 

EbU^CALL 

BEAD PHSai data FOR HI AND LO INTO MPAC, 

124T 

BSP 

3 

LAST 

332 

42,3144 

60853 

1 


CAOR 

KEADUJ 

MPAC*i. 

124S 

BEP 

3 

LAST 

332 

42,3145 

0 7226 

0 


TC 

TPAfflSE 

make dp data AOSEB 

1249 

KP 

1 



42,3148 

0 3332 

0 


TC 

®PSECNR 

LEAVE PRACT fflC/60 IN MPAC, MPAC*!. LEAVE 

Ai250 











WOLE MIN IN BIT13 OF L01S>«ur AND ABOVE 

1251 

HEP 

3 

LAST 

332 

42,314T 

0 7052 

1 


IC 

DMP 

USE CNLY PRACT fflC/60 MOD 60 

t25Z 

HEP 

1 



42,3150 

03204 

1 


ADHES 

ffiCCHz 

HJL,T by .06 

1253 

HEP 

4 

LAST 

323 

42,3151 

3 4335 

0 


CAP 

BS>1 

GIVES CENTI-SEC/ioEXPS MOD 60 

1254 

HEP 

31 

LAST 

332 

42,3152 

54 777 

1 


TS 

dscclnt 


1255 

lEP 

42 

LAST 

333 

42,3153 

0 4555 

0 


TC 

BANScCALL 

DISPLAY SEC MOD 60 

1256 

HEP 

2 

LAST 

329 

42,3154 

61131 

0 


CADH 

dspdecbd 


12ST 

RS' 

1 



42,3155 

0 3350 

1 


1C 

SEMIN 

BEMOVB best OP fflCCNDS 

1258 

HHP 

1 



42,3156 

3 3206 

0 


CAP 

MDJCCNz 

lEAvB PHACT MIN/60 IN MPAC+i. LEAVE 

1259 

HEP 

100 

LAST 

332 

42,3157 

56 154 

1 


XCM 

MPAC 

■HOLE HOURS IN MPAC. 

1260 

HEP 

1 



42,3160 

55«007 

0 


TS 

HITE^CUT 

SAVE HHCLE HOURS. 

1261 

HEP 

2 

LAST 

333 

42,3161 

3 3207 

1 


CAP 

MINCtNz +I 


1262 

SBP 

101 

LAST 

333 

42,3162 

56 155 

0 


XCM 

MPAC ,.1 

U® 0<LY PRACT MIN/60 MOD 60 

1263 

SBP 

3 

LAST 

331 

42,3163 

0 4431 

0 


TC 

PRaiKIMP 

IP CfA) = - 0 , aioirwp fails to give -o. 

A1264 











KX,T BY .0008 

1265 

HEP 

3 

LAST 

323 

42,3164 

3 4334 

1 


MP 

H2Di 

GIVES MIN/10EXP5 MOD 60 

1266 

HEP 

32 

LAST 

333 

42,3165 

54 777 

1 


TS 

DSPCCLMT 


126T 

HEP 

43 

LAST 

333 

42,3166 

0 4555 

0 


TC 

bankCall 

DISPLAY MIN MOD 60 

1268 

HEP 

3 

LAST 

333 

42,3167 

61131 

0 


CAISl 

DSPDSOaD 


1269 





42,3170 

0 0006 

1 


EXTB® 


MINUIES, SECCNDS HAVE BEEN REMOVED 

12T0 

HEP 

1 



42,3171 

3 3213 

1 


DCA 

HHCQJl 


12T1 

HEP 

102 

LAST 

333 

42,3172 

52 155 

1 


mccH 

MPAC 


12T2 

HEP 

2 

LAST 

333 

42,3173 

3 1007 

1 


CA 

hitemcut 

USB «HCLE HOURS 

12T3 

BBP 

4 

LAST 

333 

42,3174 

0 4431 

0 


TC 

PRSHRIMP 

IP C(A) = -0, SHORIMP PAILS TO GIVE -0. 

A12T4 











HO[,T by .16384 

12T5 

HEP 

8 

LAST 

332 

42,3175 

3 4333 

0 


CAP 

RiDl 

GIVES HOJRS/IOExPS 

12T6 

HEP 

33 

LAST 

333 

42,3176 

54 777 

1 


TS 

DSPCOUT 


12TT 

HEP 

44 

LAST 

333 

42,3177 

0 4555 

0 


TC 

BANkGALL 

USE REGULAR DSPOECwD, WITH ROUND QFP. 

12T6 

RS' 

4 

LAST 

333 

42,3200 

61131 

0 


CADB 

DSPDECOD 


J2T9 

HEP 

5 

LAST 

329 

42,3201 

0 0136 

0 


TC 

BJTBCIT 


1280 





42,3202 

25660 

0 

ffiCCNi 

2DBC* 

1.666666666 

E-4 Bi2* 2EXP12/6000 

1280 





42,3203 

31742 

1 





1281 





42,3204 

01727 

1 

SECCN2 

OCT 

01727 

.06 for SECCNDS DISPLAY 

1282 





42,3205 

01217 

1 


OCT 

01217 


1283 





42,3206 

00011 

1 

MINCCHz 

OCT 

00011 

.0006 FOR MlNinES DISI.PAY 

1284 





42,3207 

32445 

0 


OCT 

32445 


1285 





42,3210 

02104 

0 

MINCCNi 

OCT 

02104 

.066 -.66 UPPED BY 2EXP-28 

1286 





42,3211 

10422 

1 


OCT 

10422 


1287 





42,3212 

05174 

0 

HBCCNl 

ZDEC 

.16384 


1287 





42,3213 

13261 

0 
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1288 





42,3214 

00000 1 


OCT 

00000 

1289 





42,3215 

00082 0 

IWDCCN 

OCT 

00062 

1290 

REF 

45 

lAST 

333 

42,3216 

0 4555 0 

M/SOUT 

TC 

bankcall 

1291 

REF 

4 

LAST 

333 

42,3217 

60853 1 


CADR 

READLO 

1292 

REP 

4 

LAST 

333 

42,3220 

0 7226 0 


TC 

ttagreb 

1293 

RSP 

103 

LAST 

333 

42,3221 

10 154 0 


CCS 

MPAC 

1294 





42,3222 

0 3224 0 


TC 

♦2 

1295 

REF 

1 



42,3223 

0 3255 0 


TC 

M/SNQEW 

1296 

REF 

1 



42,3224 

6 3312 1 


AO 

M/SCCNl 

129T 

REP 

101 

lAST 

332 

42,3225 

10 000 0 


CCS 

A 

1298 

IffiF 

1 



42,3226 

0 3241 0 


TC 

M/SLIMIT 

1299 

REF 

2 

LAST 

334 

42,3227 

0 3255 0 


TC 

M/SNORM 

1300 

lEP 

3 

LAST 

33A 

42,3230 

0 3255 0 


TC 

M/SNOEM 

1301 

REP 

104 

IAST 

334 

42,3231 

10 155 1 


CCS 

MPAC +1 

1302 





42,3232 

0 3234 1 


TC 

*2 

1303 

HEP 

4 

LAST 

334 

42,3233 

0 3255 0 


TC 

M/SNOBM 

1304 

REP 

1 



42,3234 

6 3313 0 


AO 

M/SC(N2 

1305 

REP 

102 

LAST 

334 

42,3235 

10 000 0 


CCS 

A 

1308 

REF 

2 

LAST 

334 

42,3236 

0 3241 0 


TC 

M/SLIMIT 

130T 

REF 

5 

LAST 

334 

42,3237 

0 3255 0 


TC 

M/SNOtW 

1308 

REF 

6 

LAST 

334 

42,3240 

0 3 255 0 


TC 

M/S70BM 

1309 

HEP 

105 

LAST 

334 

42,3241 

10 154 0 

M/SLIMIT (X!S 

MPAC 

1310 

HEP 

1 



42,3242 

3 3315 0 


CAP 

M/SCCN3 

1311 

REP 

1 



42,3243 

0 3252 1 


1C 

♦LIMIT 

1312 

REF 

2 

LAST 

334 

42,3244 

4 3315 1 


cs 

M/SCCN3 

1313 

REP 

106 

LAST 

334 

42,3245 

54 154 0 


TS 

MPAC 

1314 

REP 

3 

LAST 

334 

42,3248 

4 3316 1 


CS 

M/SCCN3 ♦! 

1315 

REP 

lOT 

LAST 

334 

42,3247 

54 155 1 

LIMITCCM TS 

MPAC +1 

1318 

HEP 

1 



42,3250 

3 3314 1 


CAP 

NOEWDR 

131T 

REP 

2 

LAST 

333 

42,3251 

0 3333 1 


TC 

fflPSECNR ♦! 

1318 

US' : 

108 

LAST 

334 

42,3252 

54 154 0 

♦LIMIT 

TS 

MPAC 

1319 

REP 

4 

LAST 

334 

42,3253 

3 3316 0 


CAP 

M/SCCN3 ♦! 

1320 

HH' 

1 



42,3254 

0 3247 0 


TC 

LIMITCCM 

1321 

A1322 

REP 

1 



42,3255 

0 3317 1 

M/SIOBM 

TC 

SEP SEC 

1323 

lEP 

1 



42,3256 

3 3310 0 


CAP 

HISECCN 

1324 

REP 

5 

LAST 

331 

42,3257 

0 7256 1 


TC 

SIORTMP 

1325 

REP 

11 

LAST 

332 

42,3260 

4 6214 1 


CS 

THREE 

1328 

REP 

34 

LAST 

333 

42,3281 

26 777 1 


ADS 

DSPCCUNT 

1327 

REP 

46 

LAST 

334 

42,3262 

0 4555 0 


TC 

bankcall 

1328 

REP 

1 



42,3263 

61171 1 


CADR 

DSPDC2NB 

1329 

REP 

45 

LAST 

332 

42,3264 

3 4714 1 


CAP 

zero 

1330 

IffiP 

5 

LAST 

317 

42,3265 

54 124 1 


TS 

CODE 

1331 

REP 

14 

LAST 

330 

42,3266 

4 4711 0 


CS 

TWO 

1332 

REF 

11 

LAST 

332 

42,3267 

50 117 0 


INDEX 

DECCUNT 

1333 

REP 

9 

LAST 

333 

42,3270 

6 4333 0 


AD 

RlDl 

1334 

iffiP 

3 

LAST 

317 

42,3271 

54 143 0 


TS 

COUNT 

1335 

HEP 

4T 

LAST 

334 

42,3272 

0 4555 0 


TC 

bankcail 




20’35 OCT. 28,1968 KOOtADB .089 PAGE 334 
USERsS page no. 33 Eo S4 

.5 SEC 

bead FlffiSH DATA FOB HI AND LO INTO MPAC 
MPAC+i . 

make dp data agree 

IF MAO OF (MPAC. MPAC+D 0/ 59 M 59 S, 
display 59B59, WITH PROPER SIGN. 

MPAC X to. L/ 59f^8.5S 

- HI PART CP (59M58.5S) +1 FOB CCS 
MAO OP MPAC . HI PART OP (59M58.5S) 

0 / 59M58.5S 

ORIOINAL MPAC = -0. L/ 59M58.5S 
L/ 59Nfe8.53 

MAO OP MPAC = HI PART OP 59M68.5S 

MPAC+i = +0. L/ S9M58.5S 

- LO PART OF (59M58.5S) +1 FOR CCS 
MAO OP MPAC+i _ LO PART OP (59M58.5S) 

0/ 59M58.5S 

ORIOINAL MPAC+i = -0. L/ 59M58,5S 

L/ 59M58.5S 

= 59!^8.5S limit 

MPAC CANNOT BE +/- 0 AT THIS POINT. 

force MPAC. MPAC+i TO +/- 59M59,SS 

WILL DISPLAY 59MS9S IN DSPDECNR 


SET RETURN TO M/SNOKM+i . 


LEAVE FBACrr SEC/eo IN MPAC,MPAC+i. I£AvB 

WHOLE MIN IN BIT13 OP LOIEMCUT AND ABOVE 

USE CNLY FRACT SEC/eo MOD 60 

HX,T by .6 + 2EXP-14 

GIVES SEC/100 MCD 60 

DSPCCUNT ALREADY SET TO RxOl 

DISPLAY SEC MCD 60 IN D4D5 . 



RXD3 

Bl/INK MIDDIJ? CHAR 



1 





ASSa«La revision 249 op AOC PROCSIAM colossus by HASA 2021111-041 


20’35 OCT. 28,1988 KOOLADB .069 
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1336 

REP 

3 

LAST 

317 

42,3273 

61225 0 


CADR 

DSPIN 


133T 

IffiP 

2 

LAST 

333 

42,3274 

0 3350 1 


1C 

SSPMIM 

REMOVE REST OP SECONDS 

1338 

I«P 

109 

lAST 

334 

42,3275 

56 155 0 


XGH 

HPAC ♦! 

LEAVE FHACT MIN/60 IN MPAC+l 

1339 





42,3276 

0 0006 1 


EWEMl 

USE CNLY FRACT MIN/60 MOD 60 

1340 

RH> 

1 



42,3277 

7 3311 0 


HP 

HIMINCGN 

MULT BY .6 ♦ 2EXP-7 

1341 

REP 

110 

LAST 

335 

42,3300 

52 155 1 


DXCH 

HPAC 

OIVES MIN/100 MCD aO 

1342 

REP 

12 

LAST 

334 

42.3301 

50 117 0 


INDEX 

DECOUNT 


1343 

REP 

10 

LAST 

334 

42,3302 

3 4333 0 


CAP 

RlDl 

RXDl 

1344 

lEP 

35 

LAST 

334 

42,3303 

54 777 1 


TS 

DSPCOUNT 


1345 

REP 

48 

LAST 

334 

42,3304 

0 4555 0 


IC 

bankcall 

DISPLAY MIN MOD 60 IN D1D2. 

1346 

REP 

2 

LAST 

334 

42,3305 

61171 1 


CADR 

DSPDC2NR 


134T 

REP 

21 

LAST 

332 

42,3306 

0 4574 0 


1C 

POST JUMP 


1348 

. REP 

4 

LAST 

332 

42,3307 

62565 0 


CADR 

DSroCEND +2 


1349 





42,3310 

23147 1 

HISECOI 

OCT 

23147 

.6 ♦ 2EXP-14 

1350 





42,3311 

23346 1 

HWINCCN OCT 

23346 

.6 + 2EXP-7 

1351 





42,3312 

77753 0 

H/SCCNi 

OCT 

77753 

- HI PART OP (59M58.5S) +1 

1352 





42,3313 

41126 1 

M/3CCN2 

OCT 

41126 

- LO PART OF (59.'^8.5S) +1 

1353 

REP 

7 

LAST 

334 

42,3314 

03258 0 

N0R4ADH 

ADRES 

M/S«3(W +1 


1354 





42,3315 

00025 0 

M/SCCN3 

OCT 

00025 

59M 59-5S 

1355 





42,3316 

37016 1 


OCT 

37016 


1356 

REP 

111 

LAST 

335 

42,3317 

10 155 1 

SEPSEC 

CCS 

HPAC +1 

IP +, RCtND BY ADDING .5 SEC 

1357 

REP 

1 



42,3320 

1 3327 0 


TCP 

POSEC 

IP ROUND BY subtracting .5 SEC 

1358 

REP 

2 

LAST 

335 

42,3321 

1 3327 0 


TCP 

POSEC 

FINDS TIi® IN MPAC, MPAC+i 

1359 





42,3322 

1 3323 1 


ICP 

♦1 

RCXjros OPF BY +/- .5 SEC 

1360 





42,3323 

0 0006 1 


ExTBCD 


LEAVES WHttE MIN IN BIT13 OP 

1361 

REP 

1 



42,3324 

4 3215 0 


DCs 

IWDCCN -1 

LOIEMOUT AND ABOVE. 

1362 

REP 

112 

LAST 

335 

42,3325 

20 155 1 

SEPSECi 

DAS 

HPAC 

LEAVES FRACT SEC/ao IN MPAC, MPAC+i . 

1363 

REP 

3 

LAST 

334 

42,3326 

1 3332 1 


TCP 

SEPSECNR 


1364 





42,3327 

0 0006 1 

POSEC 

E)C1BID 



1385 

REP 

2 

LAST 

335 

42,3330 

3 3215 1 : 


DCA 

re®CCN -1 


1368 

REP 

1 



42,3331 

1 3325 1 


TCP 

ffiPSECi 


1367 

REP 

73 

LAST 

332 

42,3332 

56 002 0 

sepsecsjr xch 

0 

THIS entry AVOIDS RajNDING BY .5 SEC 

1368 

REP 

1 



42,3333 

54 144 1 


TS 

SBPSCRET 


1369 

REP 

4 

LAST 

333 

42,3334 

0 7052 1 


1C 

DMP 

MULT BY 2EXP12/6OOO 

1370 

REP 

1 



42,3335 

03202 1 


ADRES 

SECCNl 

GIVES FRACT SEC/ao IN BIT12 OF MPAC+i 

1371 





42,3336 

0 0006 1 


EXTBTO 


AND BELOW. 

1372 

REP 

113 

LAST 

335 

42,3337 

3 0155 0 


DCA 

HPAC 

SAVE MINUTES AND HOURS 

1373 

REF 

3 

LAST 

333 

42,3340 

53«010 0 


Dxm 

HIlBKXrr 


1374 

REP 

1 



42,3341 

0 4420 0 


TC 

ipa,i 


1375 

REP 

2 

LAST 

335 

42,3342 

0 4420 0 


IC 

TPSLl 

GIVES FRACt SEC/ao IN MPAC+i, MPAC+2. 

1376 

REP 

48 

LAST 

334 

42,3343 

3 4714 1 


CAP 

zero 


1377 

REF 

114 

LAST 

335 

42,3344 

56 158 0 


XCH 

HPAC +2 

LEAVE FRACT SEC/ao IN MPAC, MPAC+i . 

1378 

REP 

115 

LAST 

335 

42,3345 

56 155 0 


XCH 

HPAC +1 


1379 

REP : 

116 

LAST 

335 

42,3346 

56 154 1 


XCH 

HPAC 


1380 

REP 

2 

LAST 

335 

42,3347 

0 0144 0 


1C 

SEPSCRET 
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1381 

1382 

1383 

1384 

1385 

1386 
138T 
1388 

*1389 

1390 

1391 

1392 

1393 

1394 
R139S 
R1396 
H139T 
R1398 
R1399 
R1400 

1401 


T4 

1 

1 


lAST 335 


RBR 13 l-AST 183 


HBP IT 
RHP iiT 


LAST 

LAST 


193 

335 


42.3350 

42.3351 

42.3352 

42.3353 

42.3354 

42.3355 

42.3356 

42.3357 


56 002 0- 
54 144 1 
3 1010 1 


SBPMIN 


0 0006 
T 4710 
0 0006 
7 4676 
22 155 


XCM 
TS 
CA 

EJCIH® 

HP BIT3 
OcreND 


0 

SEPMfflET 

LOffiMOUT 


HP 

LXCH 


BIT13 

MPAC 


^ 4 LAST 335 42,3360 3 1007 1 CA HITH4CUT 

HH' 118 LAST 336 42,3361 54 154 0 TS MPAC 

REP ' 5 LAST 335 42,3362 0 7052 1 7C DMp 

^ 1 42,3363 03210 1 ADHES MINCCNl 

HH' 2 last 336 42,3364 0 0144 0 ENDSPMIN 7C SEP!>NBET 

THIS IS A SPECIAL IVHPOSE VERB FGH DISPLAYING A DOUBLE PRECISICN AQC 
■OBD AS 10 DECimL DIGITS ON THE AGO DISPLAY PANEL IT CAN BE USED WITH 
ANY NCXJN, EXCEPT MIXED NOUNS. IT DISPIAYS THE COUNTS 
OP THE REGISTER NCXJNADD IS POINTING TO . IP USED WITH NOUNS SSHICH ARE 
IlHERENTLY NOT DP ' aXJI As THE CDU COUNTERS THE DISPLAY WILL BE GAHBAffi 
DISPLAY IS IN Ri AND R2 ONLY WITH THE SIGN IN Ri , 

1 40,2675 SHILOC eTORDLO +i 


20’35 OCT. 28,1968 KOOLADS .069 PAGE 336 

USEH.S PAGE NO. 35 Eo S4 

BINDS WHOLE MINUIES IN BIT13 
OP LOIBiOUT AND ABOVE. 

RS4CVES REST OP SECONDS. 

LEAVES PRACT MIN/60 IN MPAC^i. 

LEAVES KHOI^ HOURS IN MPAC. 

SR 12, THROW AWAY LP. 

SR 2, TAKE PRCM LP. = SL 12. 

THIS PORCES bits 12-1 TO 0 IP +, 

PQRCES bits 12-1 TO 1 IP -. 


hilt by 1/15 

GIVES PRACT MIN/60 IN MPAC+i. 
GIVES WHOLE HOURS IN MPAC. 


14015 HEP 3 LAST 330 TO 333' m 445+ 


COUNT 40/PIN 


1402 

1403 

1404 

1405 

1406 

1407 

1408 

1409 

1410 

1411 

1412 

1413 

1414 

1415 

1416 


HEP 8 last 332 


REP 


3 LAST 324 


REP 11 LAST 332 

RS' 119 LAST 336 
REP 11 LAST 335 
REP 38 LAST 335 
REP 47 LAST 335 
REP 120 LAST 336 
REP 5 LAST 334 
RHP 1 

REP 8 last 333 


40,2675 

40,2678 

40,2677 

40.2700 

40.2701 

40.2702 

40.2703 

40.2704 

40.2705 

40.2706 

40.2707 

40.2710 

40.2711 

40.2712 
.40,2713 


50 140 1 
0 2676 1 
2701 0 
3323 0 
0006 1 
0145 1 
0001 0 
52 155 1 
3 4333 0 
54 777 1 
3 4714 1 
54 156 1 
0 7228 0 
0 3176 1 
0 0136 0 


DSPDPDEC INDEX 
TC 


DCA 

DXCH 

CAP 

TS 

CAP 

TS 

1C 

TC 

ENDDPDEC TC 


mixbr 
+0 

TC 4.2 

TC dspalarm 

Extend 

INDEX NCUNADO 
0 

MPAC 
RlDl 

DSPCOUNT 
2BRO 
MPAC +2 
TPAGRffi 
DSP2DEC 
HTTEXIT 


NORMAL NOUN 
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P141T U»D VESIBS IP ALARM Ca®ITI0N IS DETBCTBD IXJHINO EXECUIB, 

R1418 CHECK PAIL LIGWT IS HJRNHl CW AM) ENDOPJCB. IP ALARM CCKDITICN IS 
R1419 DGTBOIED DURING B4TER CP DATA, CKEQc PAIL IS TURNED CN AND IT RECYCLES 
R1420 TO EXECUTE CP ORIGINAL LCftD VERB. IfflCYCLE CAUSED BY 1) I«CIMAL MAQIINE 

B1421 CW» 2) MIXTURE OP OCTAL/DECIMAL DATA 3) OCTAL DATA INTO DECIMAL 

R1422 ONLY BDIW 4) DEC DATA INTO OCT CNLY NOUN 8) DATA TOO LARGE PIS SCALE 
B1423 e» PECEH than 3 DATA WORDS LOADED FOR HRS, MIN, SEC N0UN.8l2)-(6> ALARM 
R1424 «® RECYCLE OCOm AT PINAL ENTER OP SET. <l) AlABM AND RECYCLE OCCUR AT 

R1425 BHER OP CADR. 

1426 BEP 1 41,2612 SBILOC ENORTaTT 


14265 

nee 

2 lAST 

318 TO 

330’ 

394 394* 


COKT 

41 /PIN 


1427 

HEP 

15 

LAST 

334 

41,2612 

4 4711 

0 

ABCLOID 

CS 

TWO 


1428 

HEP 

3 

LAST 

326 

41,2613 

0 2423 

0 


TC 

CCMPTEST 


1429 

REP 

1 



41,2614 

0 2457 

0 


TC 

NCUNTEST 

TEST IF NOUN CAN BE LOADED. 

1430 

REP 

1 



41,2615 

3 3001 

0 


CAP 

VBSPlLD 


1431 

IIS' 

2 

LAST 

316 

41,2616 

0 2336 

0 


tc 

UPDATVB -1 


1432 

HEP 

1 



41,2617 

0 2302 

1 


TC 

RECDATX 


1433 

BB' 

1 



41,2620 

3 3002 

0 


CAP 

VBSP2LD 


1434 

REP 

3 

LAST 

337 

41,2621 

0 2336 

0 


TC 

mWTVB -1 


1435 

REP 

1 



41,2622 

0 2304 

1 


TC 

BECDATY 


1436 

BEP 

1 



41,26 23 

3 3003 

1 


CAP 

VBSP3U) 


1437 

HEP 

4 

LAST 

337 

41,2624 

0 2336 

0 


TC 

UPDATVB -1 


1438 

BEP 

2 

LAST 

319 

41,2625 

0 2306 

0 


TC 

BEODATZ 


1439 

REP 

13 

LAST 

331 

41,2626 

4 6211 

1 

PUTXYZ 

Cs 

SIX 

test that THE 3 DATA WORDS LCADED ARE 

1440 

HEP 

1 



41,2627 

0 3004 

0 


TC 

ALLDC/OC 

ALL DEC OR ALL OCT. 

1441 





41,2630 

0 0006 

1 


EXTB© 



1442 

HEP 

4 

LAST 

323 

41,2631 

3 2114 

1 


DCA 

LODNNLOC 

SWITCH banks TO NOUN TABLE READING 

1443 

HEP 

T 

LAST 

329 

41,2632 

52 006 

0 


DXCM 

Z 

ROUTINE. 

1444 

REP 

46 

LAST 

336 

41,2633 

3 4714 

1 


CAP 

ZERO 

X CCMP 

1445 

HSP 

1 



41,2634 

0 3070 

0 


TC 

PUICCM 


1446 

REP 

12 

LAST 

336 

41,2635 

50 145 

1 


INDEX 

NOUNADD 


1447 





41,2636 

54 000 

0 


TS 

0 


1448 

HEP 

29 

LAST 

330 

41,2637 

3 4712 

1 


CAP 

ONE 

Y CCMP 

1449 

REP 

2 

LAST 

337 

41,2640 

0 3070 

0 


TC 

PUICCM 


1450 

REP 

13 

LAST 

337 

41,2641 

50 145 

1 


INDEX 

NCUNADD 


1451 





41,2642 

54 001 

1 


TS 

1 


1452 

RH' 

16 

LAST 

337 

41,2643 

3 4711 

1 


CAP 

TWO 

Z CCMP 

1453 

REP 

3 

LAST 

337 

41,2644 

0 3070 

0 


TC 

PUICCM 


1454 

REP 

14 

LAST 

337 

41,2645 

50 145 

1 


INDEX 

NCUNADD 


1455 





41,2646 

54 002 

1 


TS 

2 


145501 

BEP 

5 

LAST 

225 

41,2647 

4 4716 

1 


CS 

SEVEN 

IP NOUN 7 HAS JUST BEEN LCADED, SET 

145502 

ffiP 

10 

LAST 

323 

41,2650 

6 1002 

1 


AD 

NCUNBEX3 

FLAG BITS AS SPECIFIED. 

145503 





41,2651 

0 0006 

1 


Exraro 



145504 





41,265 2 

1 2654 

0 


BzP 

+2 
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145505 REP 
145506 lEP 
14550T RHP 
145508 REP 
145509 

14551 

145511 REP 
145512 REP 
145513 
145514 REP 
145515 REP 
145518 
14551T REP 
145518 REP 
145519 REP 

14552 

145521 REP 

145522 

145523 
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2 LAST 318 

4 last 328 

5 LAST 323 
2 LAST 319 


15 LAST 337 


18 LAST 338 


2 LAST 338 
17 LAST 338 


18 LAST 338 


1456 

REP 

3 

LAST 

338 

1457 

REP 

30 

LAST 

337 

1458 

REF 

4 

LAST 

337 

1459 

REF 

2 

LAST 

337 

1460 

REP 

2 

LAST 

337 

1461 

REP 

5 

LAST 

337 

1462 

REF 

2 

LAST 

337 

1463 

REF 

2 

LAST 

337 

1464 

HEP 

6 

LAST 

338 

1465 

REP 

2 

LAST 

337 

1466 

REF 

6 

LAST 

320 

1467 

1468 

REF 

2 

LAST 

337 

1469 

REP 

5 

LAST 

337 

1470 

REP 

8 

LAST 

337 

1471 

REP 

49 

LAST 

337 

1472 

REP 

4 

LAST 

337 

1473 

1474 

REP 

19 

LAST 

338 

1475 

REP 

31 

LAST 

338 

1476 

REP 

5 

LAST 

338 

1477 

1478 

REP 

20 

LAST 

338 

1479 

HEP 

4 

LAST 

338 

1481 

1482 

REP 

3 

LAST 

338 

1483 

REP 

6 

UST 

338 

1484 

REP 

9 

LAST 

338 

1485 

REP 

50 

MST 

338 


41,2853 

41,2354 

41.2655 

41,2856 

41,2657 

41.2660 

41.2661 

41.2662 

41.2663 
41,2864 

41.2665 

41.2666 

41.2667 

41.2870 

41.2871 
41,2672 
41,2873 
41,2674 
41,2875 
41.2678 


41,2877 

41.2700 

41.2701 

41.2702 

41.2703 

41.2704 

41.2705 

41.2706 

41.2707 

41.2710 

41.2711 

41.2712 

41.2713 

41.2714 

41.2715 

41.2716 

41.2717 

41.2720 

41.2721 

41.2722 

41.2723 

41.2724 

41.2725 


41.2728 

41,2727 

41.2730 

41.2731 

41.2732 


0 2771 

1 

tc 

UMDIV 


3 1003 

0 

CA 

XHEO 

ecadr op flag word. 

0 4320 

1 

IC 

SBTNCADR +1 

set mANK, NOUNADD. 

3 1005 

0 

CA 

ZREG 

ffiRO TO reset bits, N 

0 0004 

0 

INHINT 


0 0006 

1 

Exrara 



1 2870 

0 

BZP 

bitsot 


50 145 

1 

INDEX 

NdNADD 


4 0000 

0 

CS 

0 


7 1004 

0 

MAa< 

YRBG 

bits to be prccessed. 

50 145 

1 

INDEX 

NOUNADD 


26 000 

0 

AOS 

0 

set bits. 

0 2675 

1 

TC 

BITSOPFi 


4 1004 

0 BITSOPP 

CS 

YREQ 

bits to be processed. 

50 145 

1 

INDEX 

NOKADD 


7 0000 

0 

I«SK 

0 


50 145 

1 

INDEX 

NOUNADD 


54 000 

0 

TS 

0 

reset bits. 


0 0003 1 
0 2771 1 


BITSOPFi RBLINT 
1C I 


4 4712 0 ABLOAD 
0 2423 0 


0 2457 0 
3 3001 0 
0 2336 0 
0 2302 1 

3 3002 0 
0 2336 0 
0 2304 1 

4 4715 1 PUIXy 
0 3004 0 

0 0006 1 
3 2114 1 
52 006 0 
3 4714 1 
0 3070 0 
50 145 1 
54 000 0 
3 4712 1 
0 3070 0 
50 145 1 
54 001 1 
0 2771 1 


CS 

TC 

IC 

CAP 

IC 

IC 

CAP 

IC 

IC 

CS 

1C 

Extend 

DCA 

DxCH 

CAP 

ic 

INDEX 

TS 

CAP 

IC 

INDEX 

TS 

1C 


(NE 

CCMPIEST 

NCXNIEST 

VBSPlLD 

UPOAIVB -1 

REODAIX 

VBSP2LD 

UPOAIVB -1 

REaOATY 

FIVE 

ALLDC/OC 


TEST IF NOUN CAN BE LOADED. 


TEST that the 2 DATA WORDS LOADED ARE 
ALL DEC OR ALL OCT. 


LCDNNLOC 

Z 

zero 

PUICCM 

NOUNADO 

0 

CUE 

PUICCM 

NONADD 

1 

LOADLV 


SWIIQI BANKS TO N(XN TABLE READING 
ROUTINE. 

X CCMP 




0 2302 1 AIXIAD 
0 0008 1 
3 2114 1 
52 008 0 
3 4714 1 


1C REODAIX 

EXTEND 

DCA LODNNI.OC 

DxCH Z 

CAP ZERO 


SWITCH BANKS TO NOUN TSRIP HEADING 
ROrriNE. 

X CCMP 


I 



f 
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1486 

HEP 

8 

LAST 

338 

41,2733 

0 3070 0 


IC 

POlCCM 


148T 

BBP 

21 

lAsr 

338 

41,2734 

50 145 1 


MJElC 

NOUNADD 


1488 





41,2735 

54 000 0 


TS 

0 


1489 

HEP 

5 

lAST 

338 

41,2736 

0 2771 1 


ic 

LQAOLV 


1490 

REP 

32 

LAST 

338 

41,2737 

4 4712 0 

BLOW 

Cs 

(ME 


1491 

HEP 

5 

LAST 

338 

41,2740 

0 2423 0 


IC 

CCMPTEST 


1493 

RH» 

24 

LAST 

330 

41,2741 

3 4674 0 


CAP 

BIT15 

set clpass for passo cnly 

1494 

REP 

10 

LAST 

319 

41,2742 

55«015 0 


TS 

(iPASS 


1495 

HEP 

3 

lAST 

338 

41,2743 

0 2304 1 


TC 

HEQDATY 


1496 





41,2744 

0 0006 1 


EXTBTO 


149T 

HEP 

T 

LAST 

338 

41,2745 

3 2114 1 


DCA 

LODNNLCC 

SWITCH BANKS TO NOUN TABLE HEADING 

1498 

R0' 

10 

LAST 

338 

41,2746 

52 006 0 


nxCM 

Z 

HCUTINE. 

1499 

REP 

33 

LAST 

339 

41,2747 

3 4712 1 


CAP 

CNE 


1500 

REP 

T 

LAST 

339 

■ 41,2750 

. 0 3070 0 


TC 

PUICCM 


1501 

REP 

22 

LAST 

339 

41,2751 

50 145 1 


INDEX 

NOMADO 


1502 





41,2752 

54 001 1 


TS 

1 


1503 

RtP 

8 

LAST 

339 

41,2753 

0 2771 1 


iC 

UMDIV 


1504 

HEP 

17 

LAST 

337 

41,2754 

4 4711 0 

ax»D 

CS 

TWO 


1505 

REP 

8 

LAST 

339 

41,2755 

0 2423 0 


TC 

(XNPIEST 


150T 

HEP 

25 

LAST 

339 

41,2756 

3 4674 0 


CAP 

BIT15 

SET clpass for PASSO ONLY 

1508 

HEP 

11 

LAST 

339 

41,2757 

55«015 0 


TS 

Cl,PASS 


1509 

HEP 

3 

LAST 

337 

41,2760 

0 2306 0 


TC 

HEQDATZ 


1510 





41,2761 

0 0006 1 


extend 



1511 

HEP 

8 

LAST 

339 

41,2762 

3 2114 1 


DCA 

LCDNNLCC 

SWITCH BANKS TO NOUN TABLE READING 

1512 

HEP 

11 

LAST 

339 

41,2763 

52 006 0 


DXCH 

Z 

BCUTINE. 

1513 

REP 

18 

LAST 

339 

41,2764 

3 4711 1 


CAP 

TWO 


1514 

HEP 

8 

LAST 

339 

41,2765 

0 3070 0 


TC 

PUlCOI 


1515 

REP 

23 

LAST 

339 

41,2766 

50 145 1 


INDEX 

NQlNADO 


1516 





41,2767 

54 002 1 


TS 

2 


151T 

REP 

T 

UST 

339 

41,2770 

0 2771 1 


TC 

LOADLV 


1518 

REP 

51 

lAST 

338 

41,2771 

3 4714 1 

LCADLV 

CAP 

ZERO 


1519 

REP 

13 

LAST 

.319 

41,2772 

55«000 1 


TS 

DECSHNOf 


1520 

REP 

52 

LAST 

339 

41,2773 

4 4714 0 


Cs 

ZERO 


1521 

REP 

1 



41,2774 

55«014 1 


TS 

LOADSWT 


1522 

REP 

6 

LAST 

323 

41,2775 

4 4374 1 


CS 

VDi 

TO block numerical characters and 

1523 

REP 

37 

LAST 

338 

41,2776 

54 777 1 


TS 

dspcclnt 

clears AFTER A CCMPLETED LCWD 

1524 

REP 

22 

LAST 

335 

41,2777 

0 4574 0 


TC 

postjlmp 

after CCMPTETED IXMD, GO TO RECALTST 

1525 

HEP 

1 



41,3000 

61450 1 


CADR 

recaltst 

TO SEE IF there IS RECALL FRCM ENDIDTE. 

1526 





41,3001 

00025 0 

VBSPlLD 

DEC 

21 

VB21 = ALCAD 

152T 





41,3002 

00026 0 

VBSP2LD 

DEC 

22 

VB22 = BIXAD 

1528 





41,3003 

00027 1 

VBSP3Li> 

DEC 

23 

VB23 = CIXAD 

1529 

REP 

13 

LAST 

335 

41,3004 

54 117 1 

ALLDC/OC 

TS 

DECQJNT 

TESTS THAT DATS WORDS I.Q1DED ARE EITHER 

1530 

REP 

14 

LAST 

339 

41,3005 

4 1000 1 


CS 

decprnch 

ALL DEC OR AU, OCt. AlARHS IP NOT. 

1531 

HEP 

8 

LAST 

317 

41,3006 

54 021 0 


TS 

SR 
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1532 

US' 

7 

last 

339 

1533 

REP 

8 

LAST 

340 

1534 

REP 

103 

last 

334 

1535 





1536 

REP 

75 

LAST 

336 

1537 

REP 

14 

last 

339 

1538 





1539 





1540 

IffiP 

4 

LAST 

327 

1541 

REP 

76 

last 

340 

1542 

REP 

77 

LAST 

340 

1543 

HEP 

1 



1544 

REP 

1 



1545 

HEP 

3 

lAST 

328 

1546 

HEP 

1 



1547 

REP 

2 

LAST 

340 

1548 

REP 

78 

LAST 

340 

1549 

REP 

3 

LAST 

340 

1550 

REP 

15 

LAST 

340 

1551 

REP 

1 



1552 

REP 

36 

LAST 

328 

1553 

REP 

16 

LAST 

340 

1554 

HEP 

3 

LAST 

311 

1555 

REP 

2 

LAST 

265 

1556 

HEP 

37 

LAST 

340 

1557 





R1558 

DO TC GOa<DECOLNT=0) 

1559 

REP 

4 

LAST 

340 

1560 

REP 

79 

LAST 

340 

1561 

REP 

5 

(AST 

340 

1582 

REP 

9 

LAST 

336 

1563 





1564 

REP 

1 



1565 

REP 

17 

LAST 

340 

1586 

REP 

2 

LAST 

340 

1567 

REP 

38 

LAST 

340 

1568 

REP 

18 

LAST 

340 

1569 

REP 

4 

LAST 

340 

1570 

REP 

4 

LAST 

340 

1571 

REP 

39 

LAST 

340 

1572 





R1573 

DO TC 

0 

1 

1574 





1575 

REF 

e 

LAST 

340 


41,3007 

41.3010 

41.3011 

41.3012 

41.3013 

41.3014 

41.3015 

41.3016 

41.3017 

41.3020 

41.3021 

41.3022 

41.3023 

41.3024 

41.3025 

41.3026 

41.3027 

41.3030 

41.3031 

41.3032 

41.3033 

41.3034 

41.3035 

41.3036 

41.3037 
41,3040 


4 0021 
4 0021 
10 000 
1 3014 
0 0002 

6 0117 
0 0006 
1 3020 
0 4161 
0 0002 
56 002 
54 114 
3 4363 

7 0147 
0 4336 
0 0114 


GCO 


56 002 0 
54 114 1 
50 117 0 
3 3061 0 
54 001 1 
50 117 0 
3 4362 1 
7 0153 1 
50 001 0 
0 0000 1 


Cs 

SR 

Cs 


CCS 

A 

TCP 

♦2 

TC 

0 

AO 

DECCUNT 

E)CT®(D 

BzP 

♦2 

TC 

ALMCYCLE 

TC 

a 

L XCM 

0 

TS 

EXITBI 

CAP 

MID5 

mask 

NNTYPITM 

TC 

RIGHTS 

TC 

EXITTM 

XCH 

0 

TS 

ecITTM 

INDEX 

DECCUNT 

CAP 

DISPLACE 

TS 

L 

INDEX 

DECCUNT 

CAP 

loir 

mask 

R/IMXTTM 

INDEX 

L 

TC 

0 


41,3041 0 0114 0 SFRBTl 7C 


©CITEM 


41.3042 56 002 0 

41.3043 54 114 1 

344 50 140 1 

41.3045 0 3045 0 

41.3046 0 3084 

41.3047 50 117 

41.3050 3 3061 

11.3051 54 001 

11.3052 50 117 

11.3053 3 4362 

U,3054 7 0147 

U,3055 50 001 

11,3056 0 0000 

DO 7C Rians (DECOUNT^D 
U,3057 6 0000 1 SFRET 

11,3060 0 0114 0 


SreCNUM XCH 
TS 


o 

EXITEM 
INDEX MIXBR 
TC +0 
TO CQTLMNOR 

INDEX recai^T 

CAP DISPLACE 
TS L 
INDEX DECCUNT 
CAP LQ»5 
mask NNTYPITM 
INDEX L 
7C 0 

DO TC LEPI5<DECa)NT=2) 
DOUBLE 

TC BXITE'4 




. USEBaiS PACE NO. 39 . Eo S4 


SHiPiHJ Riarr 2 

DEC CCMP BITS IN LOT 3 
8CMB OSES IN LO(7 3 
all zeros, all octal, ac 

DEC CCKP = 7 PC® 3OCOT. =8 PDR 2CCMP 

(Bur IT HAS been D 2CEaia(TED BY CCS) 

HIST MATtM 8 POa sOKP. S FOR zCCMP 

alarm and IffiCYCLE. 

all required Are dec. ck 

CETS SP routine MJXEZR PQr NORMAL CASE 

CANT U® L POR RETURN. TSITCHDP U®S L. 


SP ROUTINE NITBEH LN A 

(STS SP ROUTINE )0«EH FOR MIXED CA® 

PUT TC GOO, TC RlOnS. OB TC LEPT5 IN L 


L0»5, MID 5 , OB HI 5 IN A 

(ST HI 5 , MIDs, OR LOR OP HJIMXWB ECTHY 


® ROUTINE NU»BEH LN A 
gets 2X( SP CCNSDANT JRWBER) 


NORMAL NOUN 
MIXED NOUN 

PUT TC GOO, TC RIGHTS, CR TC IJBPTS IN L 


2X( SP CCHSTSNT NUMIBR ) IN A 


# 


1576 REP 


41,3061 0 3020 0 DISPLACE TC 


GOO 
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ISTT 

REP 

2 

LAST 

340 

41.3062 

0 4336 0 


TC 

RIGHTS 


1ST8 

REP 

3 

lAST 

328 

41,3863 

0 4345 1 


TC 

LEP15 


15TB 

REP 

5 

lAST 

340 

41,3064 

3 4362 1 

CCNIM40H CAP 

UXtS 

NORMAL NOUN ALffAYS GETS LO» 5 OP 

1580 

REP 

5 

lAST 

340 

41,3065 

7 0147 1 


MAaC 

NNTYPTBA 

NNTYPTiAfl POR SP CCNUM. 

1581 





41.3066 

6 0000 1 


DCX®£ 


1582 

REP 

T 

LAST 

340 

41,306T 

0 0114 0 


TC 

EXITH4 

2Xf SP CCNSTANT NUMBER) IN A 

1583 

REP 

19 

LAST 

340 

41,30TO 

54 117 1 

PUrCCM 

TS 

DEcam 


1584 

REP 

80 

LAST 

340 

41,3071 

56 002 0 


XCH 

0 


1585 

REP 

1 



41,3072 

54 115 0 


TS 

DECHBT 


1588 

REP 

53 

LAST 

339 

41,3073 

3 4714 1 


CAP 

2»RO 


158T 

REP 

3 

LAST 

332 

41,3074 

54 162 0 


TS 

MPACtfi 


1588 

REP 

20 

LAST 

341 

41,3075 

50 117 0 


INDEX 

DECCLNT 


1589 

lEP 

3 

LAST 

31T 

41,3076 

57«008 0 


XCH 

XBEGLP 


1590 

HEP 

121 

LAST 

336 

41,3077 

54 155 1 


TS 

MPAC ♦! 


1591 

REP 

21 

LAST 

341 

41,3100 

50 117 0 


INDEX 

lecajNT 


1592 

REP 

5 

LAST 

338 

41,3101 

S7«003 0 


XCH 

XlffiO 


1593 

REP 

122 

LAST 

341 

41,3102 

54 154 0 


TS 

MPAC 


1594 

REP 

10 

LAST 

340 

41,3103 

SO 140 1 


INDEX 

mixbh 


1595 





41,3104 

0 3104 1 


TC 

♦0 


1598 

RH' 

1 



41,3105 

0 3132 1 


TC 

PUmOBM 

normal NCUN 

B159T 

IP MIXNOUN, PLACE ADDRESS POR COMPONENT K INTO NCUMDD. 

SET raiANK bits. 


1598 

REP 

22 

LAST 

341 

41,3106 

50 117 0 


INDEX 

DECCtNT 

GET IDADDTAfl ENTRY POR CCMPCNENT K 

1599 

REP 

4 

LAST 

332 

41,3107 

3 0150 0 


CA 

IDADiT&l 

OP NOUN. 

1800 

REP 

5 

LAST 

332 

41.3110 

7 4372 1 


MAac 

LQ»ii 

(ecadr)subk for Current ccwp op ncun 

1601 

REP 

6 

LAST 

338 

41,3111 

0 4317 0 


TC 

setncadr 

ecadh into nouncadr. sets eS, NOLNADD 

1602 





41,3112 

0 0006 1 


BXTBro 


C(NCUNADD) IN A UPCN RETURN 

1603 

REP 

23 

LAST 

341 

41,3113 

60 117 0 


su 

DECOlNT 

PLACE (EStftC) -K INTO NCUNADD 

1604 

REP 

24 

LAST 

339 

41,3114 

54 145 0 


TS 

NCLNADD 


1605 

REP 

IS 

LAST 

339 

41,3115 

11«000 1 


CCS 

DECBieiCH 


1606 

BBP 

1 



41,3116 

0 3165 0 


TC 

PUTDECSP 

+ DEC 

160T 

REP 

1 



41,3117 

0 2451 0 


TC 

DCMSTCTC 

+0 octal 

1608 

REP 

3 

LAST 

329 

41,3120 

0 3027 1 


TC 

SPRUTMIX 

TEST IP DEC CNLY BIT =1. IP SO, 

1609 

REP 

3 

CAST 

328 

41,3121 

0 2261 0 


TC 

DPIEST 

alarm and recycle, ip not, ccntinub. 

1610 

REP 

1. 



41,3122 

0 3150 0 


TC 

PUTCCM2 

NO DP 

A1611 










TEST FOB DP SCALE FOR OCT LOAD. IP SO, 

A1612 










+0 INTO MAJOR PART. SET NOUNADD FOR 

A1613 










LOADING OCTAL WORD INTO MINOR PART. 

1614 

REF 

25 

LAST 

341 

41,3123 

24 145 1 

POIDPCCM 

INCH 

NCUNADD 

DP (Esuac)-K+1 OR E+i 

1615 

REP 

26 

LAST 

341 

41,3124 

3 0145 1 


CA 

NCUJADD 

NCUNADD NOW SET FOR MINOR PART 

1616 

REP 

24 

LAST 

341 

41,3125 

26 117 1 


ADS 

DECCtNT 

(bsubk)+i or b+1 into decount 

161T 

REP 

54 

LAST 

341 

41,3126 

3 4714 1 


CAP 

zero 

NCUNADD set FOR MINOR PART 

1618 

REP 

25 

LAST 

341 

41,3127 

50 117 0 


INDEX 

DECQJNT 


1619 





41,3130 

53«T77 0 


TS 

0 -1 

zero major partcesubk or E) 

1620 

HEP 

2 

LAST 

341 

41,3131 

0 3150 0 


TC 

PUICCM2 


1621 

REP 

2 

LAST 

ho 

41,3132 

0 4325 1 

PUINORM 

TC 

SEINADD 

ECADR PRCM NOJNCADR. SETS EH, NOUNADO. 

1622 

HEP 

16 

LAST 

341 

41,3133 

11«000 1 


CCS 

DBCBRNCM 
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1823 

RHP 

2 

LAST 

341 

41,3134 

0 3165 0 

TC 

PUIDECSP 

1824 

REP 

2 

LAST 

341 

41,3135 

0 2451 0 

IC 

DCTSTCYC 

1825 

HEP 

3 

LAST 

329 

41,3136 

0 3021 1 

TC 

SPRUINOR 

1828 

HEP 

4 

LAST 

341 

41,3137 

0 2261 0 

IC 

DPTEST 

182T 

REP 

3 

LAST 

341 

41,3140 

0 3144 0 

TC 

PUICCM2 -4 

1828 

HS' 

55 

LAST 

341 

41,3141 

3 4714 1 

CAF 

2PRO 

1829 

REP 

26 

LAST 

341 

41,3142 

54 117 1 

TS 

DECCINT 

1830 

RBP 

1 



41,3143 

0 3123 1 

TC 

PUIDPCCM 

1831 

HEP 

B 

last 

328 

41,3144 

3 0146 1 

CA 

NNADTH4 

1832 

REP 

34 

LAST 

339 

41,3145 

6 4712 1 

AO 

(NE 

1833 





41,3146 

0 0006 1 

Extend 

1834 

REP 

1 



41,3147 

1 3154 0 

BzP 

CHANLOAD 

1635 

REP 

123 

last 

341 

41,3150 

56 154 1 

PUICCM2 xCH 

MPAC 

1636 

BB' 

2 

LAST 

341 

41,3151 

0 0115 1 

TC 

DECRBT 

163T 

REP 

38 

LAST 

339 

0777 


BBANK= 

: DSPCCUNT 

1638 

IffiP 

1 



41,3152 

02126 0 

OTSPINLC 2CADa 

OTSPIN 

1638 

ISP 

1 



41,3153 

64101 0 



1639 

REP 

6 

LAST 

33T 

41,3154 

4 4716 1 

CHANLOAD CS 

ffiVEN 

16391 

REP 

4 

LAST 

328 

41,3155 

6 1017 0 

AD 

NOUNCADR 

16392 





41,3156 

0 0006 1 

EXTEND 

16393 

REP 

8 

LAST 

339 

41,3157 

1 2771 0 

BzP 

LOADLV 

16394 

REP : 

L24 

LAST 

342 

41,3160 

3 0154 1 

CA 

MPAC 

1640 





41,3161 

0 0006 1 

Extend 


1641 

REP 

5 

LAST 

342 

41,3162 

5 1017 0 

INDEX 

NOUNCADR 

1642 





41,3163 

01 000 0 

WRITE 

0 

1643 

US' 

9 

LAST 

342 

41,3164 

0 2771 1 

TC 

LOADLV 

R1644 

pirroecsp 

FINDS 

MIxBR and DECCLNT STIIL. : 

SET FROM PUTCCM 


1845 

REP 

2 

LACT 

328 

41,3165 

0 3042 1 

PUTDECSF TC 

SPCCNOM 

1646 

RB' 

13 

LAST 

332 

41,3166 

54 123 0 

TS 

SPlEMPi 

164T 





41,3167 

0 0006 1 

Extend 


1648 

REP 

1 



41,3170 

3 3153 0 

DCA 

CTSPINLC 

1649 

HEP 

12 

LAST 

339 

41,3171 

52 006 0 

DXCH 

Z 

1650 

REP 

11 

LAST 

341 

41,3172 

50 140 1 

INDEX 

mixbr 

1651 





41,3173 

0 3173 1 

TC 

♦0 

1652 

REP 

1 



41,3174 

0 3177 0 

TC 

PUTSFNOR 

1653 

REF 

4 

LAST 

341 

41,3175 

0 3027 1 

TC 

SFHUIMIX 

1654 

BBP 

1 



41,3176 

0 3200 0 

TC 

PUIDCSF2 

1655 

HEP 

4 

LAST 

342 

41,3177 

0 3021 1 

PUTSFNOR TC 

SFRJTNCH 

1656 

I®F 104 

LAST 

340 

41,3200 

50 000 1 

PUTDCSP2 IiNDEX 

A 

165T 

RBP 

1 



41,3201 

3 3203 0 

CAF 

SPINTVABR 

1658 

Reap 

3 

LAST 

329 

41,3202 

0 4577 0 

TC 

BANKJOMP 

1659 

REF 

1 



41,3203 

62347 0 

SFINTOBR CADR 

GOAI>CYC 


* DEC 
+0 OCTAL 

TEST IP DEC CNLY BIT = 1 . IP SO, 
ALAHM and RECYCLE. IP NOT, CCNTINUB 
NO DP 
DP 


IP NNADTB4 = _i, CHANNEL TO BE SPECIPIED 


DCNT LOVD CHAN T . < IT = SUPERBANIC) 


ZGtSP CON Nl>B) IN A 

MITCH ranks TO SP CCNSTANT TABLE 
heading routine. 

LCADS SPieiPl, SPra4P2. 


MITGH banks for BXPANSHION ROOM 
ALAR4 and RECYCIE IP DEC LCMD . 



1 


< ^ ASSMLE iffiVISIQN 249 OP AQC PRO®AM COUBSUS BY MASA 2021111-041 20’35 OCT. 28,1968 KOOLAM .069 PA® 343 


L 

PINBAU, 

QANB 

BUTTOKS AND LICHTS 
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A1660 









WITH OCTAL CNLY NOUN. 

1661 

RE!P 

1 



41,3204 

60774 0 

CADR 

BINBOUND 


1662 

REP 

1 



41,3205 

60714 0 

CADR 

IfflaiNSP 


1663 

REP 

1 



41,3206 

60764 1 

CADR 

ARTHINSP 


1664 

REP 

1 



41,3207 

61017 0 

CADR 

DPINSP 


1665 

HEP 

1 



41,3210 

61044 0 

CADR 

DPINSP2 


1666 

REP 

1 



41,3211 

61002 1 

CADR 

OPTDEOIN 


166T 

REP 

2 

LAST 

343 

41,3212 

61017 0 

CADR 

DPINSP 

SA« AS ARITHDPl 

1668 

REP 

1 



41,3213 

65365 1 

CADR 

msiN 


1669 

REP 

4 

LAST 

336 

41,3214 

61323 1 

CADR 

DSPALAR4 

MIN/SEC CANT BE LOADED. 

16T1 

REP 

1 



41,3215 

61051 1 

CADR 

DPINSP4 


16711 

REP 

1 



41,3216 

60777 0 

CADR 

AHTINlSP 


16712 

REP 

5 

LAST 

343 

41,3217 

61323 1 

CADR 

DSPALABM 

2 lNT 0 ur CANT BE LOADS). 

1672 





41,3220 


BMIRUTIN equals 



R1673 

SCALE PACTORS POR THOSE ROUTII^ES NEH5INO THEM ARE AVAILABLE IN SPTEMPl . 


R1674 

ALL SPIN ROUTINES USE MPAC MPAC+j. . LEAVE RESULT IN A . END WITH TC DECRET 

1675 

REP- 

1 



40,2714 


®TL0C BIDDPDEC +1 


16755 

REP 

4 

LAST ' 

336 TO 

337’ 

15 460* 

CCUNT 

40/pin 


R1676 

DBGINSP APPLIES 1000/180 :5.SS555<10) = 

5.43434(8> 



1677 

REP 

6 

LAST 

336 

40,2714 

0 7052 1 

DBOINSP TC 

DMP 

SP ROUTINE POR DEC DEGREES 

1678 

REP 

1 



40,2715 

02757 0 

ADRES 

DEGCCNl 

MULT BY 5.5 5(lO)X2EXP-3 

1679 

REP 

125 

LAST 

342 

40,2716 

10 155 1 

CCS 

MPAC +1 

THIS ROUNDS OFP MPAC+i BEFORE SIIPT 

1680 

REP 

15 

LAST 

315 

40,2717 

3 4700 1 

CAP 

BITll 

LEFT 3, AND CAUSES 360.00 TO ®/UF 

1681 





40,2720 

0 2722 1 

TC 

♦2 

WHEN SHIPIED LEFT AND ALARM. 

1682 

REP 

16 

LAST 

343 

40,2721 

4 4700 0 

CS 

BITll 


1683 

REP 

126 

LAST 

343 

40,2722 

6 0155 0 

AD 

MPAC +1 


1684 

REP 

1 



40,2723 

0 3070 0 

TC 

2RCIJND +2 


1685 

HEP 

3 

LAST 

335 

40,2724 

0 4420 0 

TC 

TPSLl 

LEFT 1 

1686 

REP 

. 4 

LAST 

343 

40,2725 

0 4420 0 

DE01NSP2 TC 

TPSLl 

LEFT 2 

1687 

REP 

1 



40,2726 

0 3077 1 

TC 

TBSTQPUP 


1688 

REP 

5 

lAST 

343 

40,2727 

0 4420 0 

TC 

TPSLl 

RETURNS IP NO ®/UP (LEFTS) 

1689 

REP 

127 

LAST 

343 

40,2730 

10 154 0 

CCS 

MPAC 


1690 

REP 

1 



40,2731 

0 2735 1 

TC 

SIGWIX 

IP+, (X) TO siiaipix 

1691 

REP 

2 

LAST 

343 

40,2732 

0 2735 1 

TC 

SIGNPIX 

IP +0, GO TO SIGNPIX 

1692 





40,2733 

4 0000 0 

CCM 


IP - , USE -MAGNITUDE +i 

1693 

REP 

128 

LAST 

343 

40,2734 

54 154 0 

TS 

MPAC 

IP -0, USE +0 

1694 

REP 

4 

LAST 

341 

40,2735 

10 162 0 

SIGWFIX CCS 

MPAC+6 


1695 

REP 

1 



40,2736 

0 275 3 1 

TC 

SCNTOi 

IP CVEHPLOW 

1696 

REP 

1 



40,2737 

0 2747 1 

TC 

BID SCALE 

NO OvDRFIDwAITOBRPLCW 

1697 

REP 

129 

LAST 

343 

40,2740 

10 154 0 

CCS 

MPAC 

IP UP FORCE SIGN TO 0 EXCEPT -180 

1698 

REP 

5 

LAST 

330 

40,2741 

0 5640 0 

TC 

CCaiOLE 


1699 

REP 

1 



40,2742 

0 2751 0 

TC 

NBGibO 


1700 





40,2743 

0 2744 1 

TC 

+1 
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ITOl REP 130 
1T02 iEP T 
1T03 REP 131 

1704 REP 23 

1705 REP 4 


last 343 
LAST 299 
LAST 344 
last 339 

LAST 342 
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BSP g LAST 344 
HEP 2 LAST 343 


1708 REP 132 LAST 344 

1709 REP 9 last 344 

1710 REP 105 LAST 342 

1711 REP 3 LAST 344 


40,2744 

56 154 1 


XCH 

MPAC 

40,2745 

7 4872 1 


mask 

POSMAx 

40,2748 

54 154 0 


T3 

MPAC 

40,2747 

0 4574 0 

BTOSCALE TC 

POST JUMP 

40,2750 

63150 0 


CADR 

purc(W2 

40.2751 

4 4672 1 

NBGiao 

Cs 

POSTMx 

40.2752 

0 2746 0 


TC 

aiDSCALE -1 

40,2753 

4 0154 0 

SGNTOl 

Cs 

MPAC 

40,2754 

7 4672 1 


mask 

POS«x 

40,2755 

4 0000 0 


Cs 

A 

40,2756 

0 2746 0 


TC 

BTOSCAIE -1 

40,2757 

40,2760 

26161 0 
30707 1 

ueoccNi 

2DeC • 

5.555555555 B-3 

40,2761 

40,2702 

21616 0 
07071 0 

DBQCCN2 

2DEC 

2.222222222 B-2 

40,2783 

71527 1 

NBO.2 

OCT 

-06250 


IP CP PQBCE SIGN TO 1 


= .197753906 I.E. THE BIAS SCALED 


1715 

!®P 

T 

LAST 

343 

40,2764 

0 7052 1 

ARTHINSP TC 

DMP 

1716 

REP 

14 

LAST 

342 

40,2765 

00123 1 

adres 

SPl^MPi 

1717 

REP 

133 

LAST 

344 

40,2766 

56 156 0 

XCM 

MPAC + 

1718 

REP 

134 

LAST 

344 

40.2767 

56 155 0 

XCH 

MPAC + 

1719 

REP 

135 

LAST 

344 

40,2770 

56 154 1 

XCH 

MPAC 

1720 





40.2771 

0 0006 1 

EXTEND 

1721 

REP 

2 

LAST 

343 

40,2772 

1 2774 0 

BzP 

BINROUND 

1722 

REP 

5 

LAST 

340 

40,2773 

0 4161 0 

TC 

ALMCYCLE 

1723 

REP 

2 

LAST 

343 

40,2774 

0 3066 1 

BINROuND TC 

2RCUND 

1724 

REP 

2 

LAST 

343 

40,2775 

0 3077 1 

TC 

TBSTCFUF 

1725 

HEP 

4 

LAST 

344 

40,2776 

0 2747 1 

TC 

ENDSCALE 

17251 

REP 

e 

LAST 

344 

40,2777 

0 7052 1 

ARTINiSP TC 

DMP 

17252 

HEP 

15 

LAST 

344 

40,3000 

00123 1 

adres 

SPTEMPl 

17253 

REP 

3 

LAST 

344 

40,3001 

0 2774 1 

TO 

BINROLND 

1726 

HEP 

136 

LAST 

344 

40,3002 

10 154 0 

OPTDEGIN CCS 

MPAC 

1727 





40,3003 

0 3007 0 

TC 

■•■4 

1728 





40,3004 

0 3007 0 

TC 

«-3 

1729 

REP 

6 

LAST 

344 

40,3005 

0 4161 0 

TC 

ALMCWLE 

1730 

REP 

T 

LAST 

344 

40,3006 

0 4161 0 

TC 

ALMCYCLE 

1731 

REF 

1 



40,3007 

3 2763 1 

OPDEGIN2 CAP 

NBG.2 

1732 

REP 

13T 

LAST 

344 

40,3010 

26 154 0 

ADS 

MPAC 

1733 

REP 

9 

LAST 

344 

40,3011 

0 7052 1 

TC 

DMP 

1734 

HEP 

1 



40,3012 

02761 0 

ADRES 

D6GCCN2 

1735 

REF 

17 

LAST 

296 

40,3013 

3 4677 0 

CAP 

BIT12 

1738 

HEP 

138 

LAST 

344 

40,3014 

6 0155 0 

AD 

MPAC .-i 


SCALES MPAC, +1 BY SPTWIPl, SPIS4P2. 
AsajMES POINT between HI AND LO PARTS 
OP SFCCN. SIIPTS RESULTS LEET BY 14 
(BY 'mKiNQ RESULTS FROM MPAC+i, MPAC+g) 


TOO LARt® A LOAD. ALARM AND RECYCIE. 


RETURNS IP NO OP/UP 

SCALES MPAC, +1 BY SETEMPi, SETt5v)P2 

ROUNDS MPAC+i INTO MPAC. 




OPTICS SCALING RCXTriNE 


REJECT - INPUT. AlAK^ AND RECYCIE. 
REJECT - INPUT. AIArM AND RECYCIE. 
RANG® IS 90 dbg 

subtract bias 

EtX,T by 100 / 45 B-2 


ROUND AS IN DEGINSP 




I 
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ITW 

BP 

3 

lAST 

344 

40,3015 

0 3070 0 


1C 

2BOIWD +2 

1T38 

89 

1 



40,3016 

0 2725 0 


1C 

DBOINSP2 

1T39 

BP 

10 

LAST 

344 

40,3017 

0 7052 1 

DPINSP 

IC 

EMP 

1T40 

IBP 

10 

LAST 

344 

40,3020 

00123 1 


AORBS 

SP104P1 

1T41 

IBP 

139 

LAST 

344 

40,3021 

56 156 0 


XCM 

MPAC +2 

1T42 





40,3022 

6 0000 1 


DOm.B 

1T43 

IBP 140 

LAST 

345 

40,3023 

54 156 1 


TS 

MPAC +2 

1T44 

BP 

5d 

LAST 

342 

40,3024 

3 4714 1 


CAP 

2EHO 

1T45 

MP 141 

LAST 

345 

40,3025 

6 0155 0 


AO 

MPAC +1 

1T4S 

BHP 

4 

LAST 

345 

40,3026 

0 3070 0 


1C 

2RCtND +2 

1T4T 

BP 

3 

LAST 

344 

40,3027 

0 3077 1 


1C 

1ESTCFUP 

1T48 

80' 

12 

LAST 

342 

40,3030 

50 140 1 


INDBX 

mixbr 

1T49 





40,3031 

0 3031 0 


TC 

♦0 

1T50 

BP 

1 



40,3032 

0 3042 1 


1C 

DPINOfM 

ITSl 

80' 

2T 

LAST 

342 

40,3033 

3 0117 0 


CA 

DBCCUNT 

1T52 

MP 

2T 

LAST 

341 

40,3034 

6 0145 1 

DPINCCM 

AD 

NCUNADD 

1T53 

■O' 

‘81 

LAST 

341 

40,3035 

54 002 1 


TS 

0 

1TS4 

IBP 

142 

LAST 

345 

40,3038 

56 155 0 


XCH 

MPAC +1 

1T55 

tBP 

82 

LAST 

345 

40,3037 

50 002 0 


INDEX 

0 

1T58 





40,3040 

54 001 1 


TS 

1 

1T5T 

tBP 

5 

LAST 

344 

40,3041 

0 2747 1 


1C 

erosCALE 

1T58 

tBP 

5T 

LAST 

345 

40,3042 

3 4714 1 

DPINOIM 

CAP 

zero 

1T59 

tPP 

1 



40,3043 

0 3034 0 


1C 

DPINCCM 

1T60 

tBP 

11 

LAST 

345 

40,3044 

0 7052 1 

DPINSP2 

1C 

BMP 

mi 

tBP 

IT 

LAST 

345 

40,3045 

00123 1 


ACRES 

SFTEMPi 

1T62 

tBP 

14 

LAST 

337 

40,3046 

3 6211 0 


CAP 

SIX 

m3 

tBP 

Z 

LAST 

331 

40,3047 

0 3056 1 


1C 

TPLEFIN 

1T64 

tBP 

3 

LAST 

343 

40,3050 

0 3021 1 


1C 

DPINSP +2 

1T6S 

RBP 

12 

LAST 

345 

40,3051 

0 7052 1 

DPINSF4 

1C 

DMP 

1T66 

tBP 

18 

LAST 

345 

40,3052 

00123 1 


ADRES 

SFTEMPi 

1T6T 

tBP 

18 

LAST 

339 

40,3053 

3 4711 1 


CAP 

1WO 

1T68 

IBP 

3 

LAST 

345 

40,3054 

0 3056 1 


1C 

TPLEFTN 

1T69 

tBP 

4 

LAST 

345 

40,3055 

0 3021 1 


1C 

DPINSP +2 

•ITTO 

tBP 

83 

LAST 

345 

40,3056 

56 002 0 

TPLEFTN 

XCH 

0 

mi 

tBP 

1 



40,3057 

54 124 1 


TS 

SP1EMP2 

1TT2 

tBP 

84 

LAST 

345 

40,3060 

56 002 0 


XCH 

0 

1TT3 

tBP 

19 

LAST 

345 

40,3061 

54 123 0 

LBFTNCCM TS 

SFTEMPl 

1TT4 

tBP 

8 

LAST 

343 

40,3062 

0 4420 0 


TP 

TTSLi 

1TT5 

tBP 

20 

LAST 

345 

40,3063 

10 123 0 


CCS 

SPIFMPl 

1TT6 

80' 

1 



40,3064 

0 3061 0 


TP 

LEFTNCCM 

ITIT 

89 

2 

LAST 

345 

40,3065 

0 0124 0 


TP 

SPIEMP2 


SCALES MPAC, MPAC +1 BY SFIIMPl, 
SPTH4P2. 8T0BES LCW PART OP RESULT 
IN (E Stac) +1 OR E+1 


RBTUreLS IP NO OPAJP 


MIXEKIQUN 
MIXH) 
E Sl®( 


PLACE LOW PART IN 
(E SLRC) +1 mixed 
E +1 NCJMUL 


ASSUMES POINT BEMWEEN BITS T-8 OP HIGH 
PART OP SP CCNST. DPINSP2 SHIFTS RESULTS 
LEFT’ BY 7, ROUNDS MPAC+2 INTO MPAC+l 
SIIFT LEFT T. 


ASSUMES POINT BETWEEN BITS 11-12 OP HlOf 
part CF SP CCNST. DPINSP 2 SHIFTS RESULTS 
LEFT by -3, ROlNDS MPAC+2 INTO MPAC+i . 
SHIFT LEFT 3. 


ailFTS MPAC, +1, +2 LEFT N. SETS CVPIND 
TO +1 FOR CP, -1 FOR UP. 

CALL WITH N-1 IN A. 

LOOP TIME .37 MSEC, 
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1TT8 

REP 

143 

LAST 

345 

40,3066 

56 155 

0 

2RaiWD 

XCM 

1«»AC *1 


1TT9 





40,3067 

6 OODO 

1 


double 


1T80 

REP 

144 

LAST 

346 

40,3070 

54 155 

1 


T3 

WAC ♦! 


1T81 

REP 

85 

LAST 

345 

40,3071 

0 0002 

0 


IC 

O 

IP MPAC*i DOES NOT OPAF 

1T82 

REP 

145 

LAST 

346 

40,3072 

6 0154 

1 


AD 

MPAC 


1783 

REP 

146 

LAST 

346 

40,3073 

54 154 

0 


T3 

MPAC 


1784 

REP 

86 

LAST 

346 

40,3074 

0 0002 

0 


ic 

O 

IP MPAC DOES NOT OPAJP 

1785 

REP 

5 

LAST 

343 

40,3075 

54 162 

0 


TS 

n>AC^ 


1788 

REP 

8T 

lAST 

346 

40,3076 

0 0002 

0 

2RNDEND 

ic 

o 


1787 

REP 

6 

LAST 

346 

40,3077 

10 162 

0 

'rESTOFUP CCS 

M>ACt« 

REIURNS IP NO OFAJP 

1788 

REP 

8 

LAST 

344 

40,3100 

0 4161 

0 


ic 

ALMCYCLE 

OP AIAIM AND RECYCLE. 

1789 

REP 

88 

LAST 

346 

40,3101 

0 0002 

0 


TC 

o 


1790 

HEP 

9 

LAST 

346 

40,3102 

0 4161 

0 


TP 

ALMCYCLE 

UP ALAIW AND RECOTLE. 

1791 

REP 

1 



42,3365 




SEILOC BBISWIN ♦! 


17915 

REP 

2 LAST 

333 TO 

' 336’ 

146 1461= 


CCXWT 

42/PlN 


1792 

HEP 

1 



42,3365 

0 3506 

1 

IMS IN 

IC 

AIL^IBC 

IP ALL 3 WORDS WERE NOT LOADED, ALARM. 

1793 

REP 

13 

LAST 

345 

42,3366 

0 7052 

1 


TC 

DW 

XREG, XREGLP (=HCtIRS) WERE AUIEADY PUT 

1794 

REP 

1 



42,3367 

03447 

0 


ADRES 

eiOLECCN 

INTO MPAC, MPAC+i . 

1795 

HEP 

1 



42,3370 

0 3456 

0 


TP 

R®/TSr 

RCXWD OFF TO WHOLE HRS IN MPAC+i . 

1796 

REP 

58 

LAST 

345 

42,3371 

3 4714 

1 


CAP 

zero 

alarm IP MPAC NCN ZERO (O/ 16383 ). 

1797 

REP 

147 

LAST 

346 

42,3372 

54 156 

1 


TS 

MPAC 


1798 

HEP 

1 



42,3373 

3 3451 

1 


CAP 

HHCCN 


1799 

REP 

148 

LAST 

346 

42,3374 

54 154 

0 


TS 

WAC 


1800 

HEP 

2 

LAST 

346 

42,3375 

3 3452 

1 


CAP 

HRCCN <.1 


1801 

REP 

149 

LAST 

346 

42,3376 

56 155 

0 


XCH 

MPAC ♦! 


1802 

REP 

6 

LAST 

334 

42,3377 

0 7256 

1 


1C 

arORiMp 


1803 

HEP 

1 



42,3400 

0 3467 

1 


1C 

mpactst 

alarm if MPAC NON ZERO (G/ 745 > 

1804 

HEP 

150 

LAST 

346 

42,3401 

52 156 

1 


DxCH 

MPAC ♦! 

STORE HOURS CCNTOIBUTICN 

1805 

REP 

1 



42,3402 

52 124 

1 


DxCH 

HnBMI.N 

jm 

1806 

REP 

3 

LAST 

338 

42,3403 

3 1004 

1 


CA 

YREG 

PUT YREG, YREGLP INTO MPAC, + 1 . 

1807 

HEP 

2 

LAST 

T3 

42,3404 

23«007 

1 


LXCH 

YBECLP 

V 

1808 

REP 

151 

LAST 

346 

42,3405 

52 155 

1 


OXCH 

MPAC 


1809 

REP 

14 

LAST 

346 

42,3406 

0 7052 

1 


1C 

DMP 


1810 

REP 

2 

LAST 

346 

42,3407 

03447 

0 


ADRES 

WTOLBCCN 


1811 

REP 

2 

LAST 

346 

42,3410 

0 3456 

0 


1C • 

Rjro/TST 

RCU® OPP TO VSHOLE MIN IN MPAC+i 

1812 

REP 

1 



42,3411 

4 3454 

0 


CS 

59MIN 

ALARM IF MPAC NCN ZERO (G/16383) 

1813 

REP 

1 



42,3412 

0 3474 

0 


1C 

sizetst 

alarm ip MPAC+1 G/ 59MIN 

1814 

REP 

152 

LAST 

346 

42,3413 

56 155 

0 


XCH 

MPAC n 


1815 





42,3414 

0 0006 

1 


EXTEMD 



1816 

REP 

1 



42,3415 

7 3453 

1 


MP 

MINCOI 

LEAVES MINUTES CCNTOIBUTICN IN A,L 

1817 

REF 

2 

LAST 

346 

42,3416 

20 124 

1 


DAS 

HITE4IN 

ADD IN MINUTES CCNTOIBUTICN 

1818 





42,3417 

0 0006 

1 


EXTBfD 


IP THIS DAS CVERFIXTWS, G/ T45HR.39MIN 

1819 





42,3420 

1 3422 

1 


BzF 

»2 


1820 

REF 

10 

LAST 

346 

42,3421 

0 4161 

0 


1C 

ALMCYCIP 
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1821 

REP 

3 

I/VST 

338 

42,3422 

3 1005 

0 

1822 

REP 

2 

LAST 

73 

42,3423 

23>010 

1 

1823 

REP 

153 

LAST 

346 

42,3424 

52 155 

1 

1824 

REP 

15 

LAST 

346 

42,3425 

0 7052 

1 

1825 

REP 

3 

LAST 

346 

42,3426 

03447 

0 

1828 

HEP 

3 

LAST 

346 

42,3427 

0 3456 

0 

182T 

I«P 

1 



42,3430 

4 3455. 

1 

1828 

HEP 

2 

LAST 

346 

42.3431 

0 3474 

0 

1829 

REP 

3 

LAST 

346 

42,3432 

52 124 

1 

1830 

REP 

154 

LAST 

347 

42,3433 

20 155 

1 

1831 





42,3434 

0 0006 

1 

1832 





42,3435 

1 3437 

0 

1833 

IffiP 

11 

LAST 

346 

42,3436 

0 4161 

0 

1834 

REP 

59 

LAST 

346 

42,3437 

3 4714 

1 

1835 

REP 

155 

LAST 

347 

42,3440 

54 156 

1 

1836 

REP 

6 

LAST 

336 

42,3441 

0 7226 

0 

183T 

REP 

156 

LAST 

347 

42,3442 

52 155 

1 

1838 

REP 

28 

LAST 

345 

42,3443 

50 145 

1 

1839 





42,3444 

52 001 

1 

1840 

REP 

24 

LAST 

344 

42,3445 

0 4574 

0 

1841 

REP 

10 

LAST 

342 

42, 3446 

62771 

1 

1842 





42,3447 

00006 

1 

1843 





42,3450 

03240 

1 

1844 





42,3451 

00025 

0 

1845 





42,3452 

37100 

1 

1846 





42,3453 

13560 

0 

184T 





42,3454 

00073 

0 

1848 





42,3455 

13557 

1 

1849 

HEP 

157 

LAST 

347 

42,3456 

56 156 

0 

1850 





42,3457 

6 0000 

1 

1851 

REP 

158 

LAST 

347 

42,3460 

54 156 

1 

1852 

REF 

60 

LAST 

347 

42,3461 

3 4714 

1 

1853 

REF 

159 

LAST 

347 

42,3462 

6 0155 

0 

1854 

REP 

160 

LAST 

347 

42,3463 

54 155 

1 

1855 

REP 

61 

LAST 

347 

42,3484 

3 4714 

1 

1856 

REP 

161 

LAST 

347 

42,3465 

6 0154 

1 

185T 

HEP 

162 

LAST 

347 

42,3466 

58 154 

1 

1858 

REP 

163 

LAST 

347 

42,3467 

10 154 

0 

1859 

REP 

12 

LAST 

347 

42,3470 

0 4161 

0 

1860 

REP 

69 

LAST 

346 

42,3471 

0 0002 

0 

1861 

REP 

13 

LAST 

347 

42,3472 

0 4161 

0 

1862 

REF 

90 

LAST 

347 

42,3473 

0 0002 

0 

1863 

REP 

164 

LAST 

347 

42,3474 

54 156 

1 

1864 

HEP 

165 

LAST 

347 ■ 

42,3475 

10 155 

1 

1865 

REP 

35 

LAST 

342 

42,3476 

6 4712 

1 

1866 





42,3477 

1 3501 

1 


CA 

IXCH 

nxcH 

TC 

ADiSS 

1C 

cs 

1C 

OXCH 

IMS 

EXTB© 

BzP 

IC 

CAP 

TS 

IC 

D!(CH 

DJDBX 

nxcH 

IC 

CADH 


ZffiO 

ZRSGLP 

MPAC 

DMP 

KHQLECCM 

BND/TST 

59.99SBC 

SI2PTST 

HITBIIN 

HPAC 

♦2 

ALMCYCLE 

ZERO 

MPAC +2 
TPAOREE 
MPAC 
NCUNADO 
0 

POSTJUMP 

LOIDLV 


20’35 OCT. 28,1988 KOCLADB .069 PAGE 34T 
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Pirr ZREO, ZHEGLP INTO MPAC, +1. 


bond OFP to whole CENTI-SEC in MPAC +1 
AlAfM IP MPAC NON ZERO (0/163.83 SEC) 
ALAIW IP MPAC+i 0/59.99 SEC 
ADD m SECONDS CCNraiBUTICN 
IP THIS DAS O/EHFLCWS, 

0/ T45 HR, 39 MIN, 14.55 SEC. 

ALAIW AND RECYCLE 


WHCLECCN OCT 

00006 


( 1 0EXP5 /2EXP14 ) 2EXP14 


OCl' 

03240 



HRCCN 

OCT 

00025 


1 HOUR IN CBNTI-SEC 


OCT 

37100 



MINCCN 

OCT 

13560 


1 MINUTE IN CENTI-SEC 

59MIN 

OCT 

00073 


59 AS WHCLE 

59.99®C OCT 

13557 


5999 CENTI-SEC 

reo/TST 

XCH 

MPAC 

+2 

ROUNDS MPAC+2 INTO MPAC+i 


DCUBLE 



ALARMS IF MPAC NOT 0 


TS 

MPAC 

+2 



CAP 

ZERO 




AD 

MPAC 

+1 



TS 

MPAC 

♦ 1 



CAP 

zero 




AD 

MPAC 


CANT O/Pl/DW 


XCH 

MPAC 



MPACTST 

CCS 

MPAC 


alarm if MPAC NON ZERO 


TC 

ALMCYCLE 

ALAIW AND RECYCIE. 


IC 

0 




IC 

ALMCYCLE 

AlARM AND RECYCl£. 


IC 

0 



sizbtst 

TS 

MPAC 

*■2 

CAILED WITH - CON IN A 


(XIS 

MPAC 

+1 

(KIT MAO OP MPAC+i 


AD 

CNB 




TCP 

♦2 
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piNBAu< OMK Buttons and lichts 


186T 

1888 

1869 

1870 

1871 

1872 
R18T3 
R1874 

1875 

1876 

1877 

1878 

1879 

1880 
1881 
1882 
18825 
18828 
18827 
1883 


REP 38 LAST 
HEP 168 LAST 


REP 14 lAST 
REP 91 LAST 
ALtsDBC TESTS 

alarm if NOT.L 

REP 1 
REP IT LAST 
REP 2 LAST 
REP 108 LAST 
REP 1 

REP 2 LAST 
REP 92 LAST 
REP 1 
REP 2 LAST 
REP 15 LAST 


347 

347 


347 

347 


42.3500 

42.3501 

42.3502 
42,35 03 

42.3504 

42.3505 


8 4712 
8 0156 
0 0006 
6 3505 
0 4181 
0 0002 


AD Offi 

AD MPAC 

ElClB® 

B2MP *2 

TC ALMCYCLE 

IC O 


♦2 


that all 3 V703DS ARE IXMDED IN DEC (FOR KMSIN) 
test that bits 3,4,5 OP DECBRNCH ARB ALL = 1) 


341 

348 

344 


348 

348 

319 

348 


42.3506 

42.3507 

42.3510 

42.3511 

42.3512 

42.3513 

42.3514 

42.3515 

42.3516 

42.3517 

42.3520 

42.3521 


4 3513 1 

7 1000 1 

8 35 1 3 0 
10 000 

0 3516 
77743 
0 35 16 
0 0002 
4 4113 1 
55«041 1 
0 4161 0 


ALL3DEC C3 

wac 

AD 

CCS 

TC 

OCT34 BAR OCt 
TC 
TC 

POBCEV25 CS 
T3 
TC 

anwytss eou^ls 


0CT34BAH 

DBCBHs’CH 

OCT34BAR 

A 

POHCEV25 

77743 

PORCEV25 

O 

OCT31 
VERB SAVE 
ALMCYCLE 



20*35 OCT. 28,1968 KOOLADE .089 PAGE 34a 
USER«S page no. 4t Bo 84 

MAO OP MPAC+i _ C(K 

MAO OP MPAC+i 0/ CCN. ALARM AND HEGWCLE 
MAO OP MPAC+i L/= CCN 


OET bits 3,4,5 IN A 

OBT bits 3,4,5 CP DBCBRNCH IN A 

BITS 3,4,5 CP DECBRNCH I^JST ALL = 1 


POHCE verb 25 to BE EXECUTED BY RECYCLE 
IN CASE OPERATOR. Executed a lower load 
verb, alarm and recycle 



I 
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P1884 

R1885 

R1886 

R18861 


MCWITCa ALLO WS ODER KBSEQ5ED ACTIVITY. IT IS ENUaj BY VERB IBHMINATE,' 
VERB PROCESD WITHOUT CATSl. VEr3 BSSSOUENCE, 

ANOTHER MQNITCSl, OR ANY EVa0 CALL THAT PASSES THE DSPLOQC (PROVIDED 
that the OPEBATOR has SKaCTI ALLCKSD THE ENDING OP A KtNITOR KHICH 


Rie863 KE HAS INITIATED THROUtai TK3 KEYBOARD) . 


MONITOR action IS SUSPasiE®, BUT NOT ENDH), BY ANY KBYBOAH) ACTION, 
EXCEPT ERROR LIGHT REEET. IT BEGINS AGWIN VOOI KEY RELEASE IS PEHPOB>ED. 
MONITCH SAVES THE NOIW A.^ APPROPRIATE DISPLAY VERB IN KONSAVB. IT SAVES 
NOUNCADR IN MCNSAVBi, IP Karl = MACHINE CADR TO BE SPECIFIED. BIT 15 OP 
MONSAVBl IS THE KILL ITMITOR SIGNAL (KILLER BIT) . BIT 14 OF KCNSAvEl 

indicates the (XirkENT KailTOa was externally initiated (EXTEKLAL 


R18912 MONITOR BIT) . IT IS TUIcaD OFF BY RELDSP AND KILKCNCN. 


MONSAVE INDICATES IP MCMIIOR IS CN( ♦=(>(, t0=0PP) 

IP MCNSAVE IS ♦, MONITOR ESTERS NO REOUEST, Bur TUINS KILLER BIT OFP. 
IP MCNSAVE IS +0, MCWITOa ESTERS REQUEST AND TUKSS KILLER BIT OPP. 


R1895 NVSUB (IP EXTERNAL MONITOR BIT IS OPP), VBrPROCEED WITHCUT DATA, 
B1896 VBrRBSEQUENCE, AND VftiTESML'lATE TURN KILL MONITOR BIT CN. 


IP killer BIT IS OS, KOSESD ESTERS NO FURTHER REQUESTS, ZEROS MCNSAVE 
AND MCNSAVBi (TURNING OFF KHLER BIT AND EXTEtWAL MCNITOR BIT) . 


MONITOR DOSEST TEST POR MATES SINCE NVSUB CAN HANDLE INTERNAL MATBS NOW 


1900 

REP 

1 



41,3220 




SETLOC BJDajTIN 

19005 

REP 

3 

LAST 

337 TO 

343’ 

28 2 656* 


COUNT 

41/pin 

1901 

REP 

1 



41,3220 

4 3227 

1 

MCNITOR 

CS 

B1T15/14 

1902 

REF 

6 

LAST 

342 

41,3221 

7 1017 

1 


MAaC 

NQJNCADB 

1903 

HEP 

16T 

LAST 

346 

41,3222 

54 155 

1 

MCNITl 

TS 

MPAC 

19031 

REF 

7 

LAST 

336 

41,3223 

4 0136 

1 


CS 

HNTEXIT 

19032 

REP 

4 

LAST 

319 

41,3224 

6 4233 

1 


AD 

END INST 

19033 

REP 

107 

LAST 

346 

41,3225 

10 000 

0 


CCS 

A 

19034 

REF 

1 



41,3226 

0 3235 

0 


IC 

MCNIT2 

19035 





41,3227 

60000 

1 

BIT15/14 OCT 

60000 

19036 

REP 

2 

LAST- 

349 

41,3230 

0 3235 

0 


IC 

M(NIT2 

1903T 

REP 

27 

LAST 

327 

41,3231 

3 4675 

1 


CAP 

BIT14 

19038 

REF 

168 

LAST 

349 

41,3232 

26 155 

1 


ADS 

MPAC 

190381 

REP 

62 

LAST 

347 

41.3233 

3 4714 

1 


CAP 

ZERO 

190382 

REP. 

1 



41,3234 

55«02Z 

1 


TS 

MCNSAVE2 

1904 

REP 

3 

LAST 

198 

41.3233 

3 6043 

0 

MCNIT2 

CAP 

LOwt 

1905 

REP 

17 

LAST 

326 

41.3236 

7 1001 

0 


MASK 

VERBRBG 

1906 

REP 

4 

LAST 

341 

41,323T 

0 4345 

1 


TO 

Lens 

190T 

REF 

5 

LAST 

312 

41,3240 

54 022 

0 


TS 

CYL 

1908 

REP 

6 

LAST 

349 

41,3241 

4 0022 

0 


CS 

CYL 

1909 

REP 

7 

LAST 

349 

41.3242 

56 022 

1 


)C(H 

CfL 

1910 

REP 

11 

LAST 

337 

41,3243 

6 1002 

1 


AD 

NaiNRBG 

1911 

REF 

169 

lAST 

349 

41.3244 

54 154 

0 


TS 

MPAC 


TSMP STORAGE 


EXTERNALLY INITIATED MCNITOR. 
set BIT 14 for MCNSAvEi. 


zero NVMCNOPT OPTIONS 


te:mp storage 






ASS®BLB REVI3ICW 249 OP AC3C PKOCBAM COLOSSUS By NAs* 2021111-041 


20’35 C»T. 28,1988 KOOLADB .089 PACB 350 



L 

PINBALL (»f4S 

Buttons and lights 




USBRaS PACB NO. 49 Eo S4 

1912 

HEP 

63 

LAST 

349 

41,3245 

3 4714 1 


CAP 

2BRO 


1913 


3 

LAST 

310 

41,3248 

55°012 1 


TS 

DSPLOQC 

♦0 INTO DSPLOClC SO MONITOR CAN HUN. 

1914 

HEP 

4 

LAST 

319 

41,324T 

ll«a42 1 


CCS 

CADRSTOR 

TURN GPP KR LITE IP CADRSTOR AND DSPLIST 

1915 





41,3250 

0 3252 1 


IC 

♦2 

Are both bipty. clite ca-ss cn ip new 

1916 

REP 

1 



41,3251 

0 4516 1 


IC 

RHilSPl 

MCNITOR is KEVED in CVER old MONITOR. ) 

191T 





41,3252 

0 0004 0 


INHINT 


1918 

HEP 

2 

LAST 

188 

41,3253 

11«020 0 


CCS 

MOISAVB 


1919 

REP 


LAST 


41,3254 

0 3261 1 


TC 

♦5 

IP HIKSAVE WAS +, NO REQUEST 

1920 

37 

348 

41,3255 

3 4712 1 


CAP 

CNE 

IP MCNSAVE WAS 0, REQUEST MCNREO 

1921 

REP 

11 

LAST 

243 

41,3258 

0 5140 1 


TC 

waitlist 


1922 

REP 

39 

LAST 

342 

0T7T 



fflANK: 

: DSPCCUNT 


1923 

REP 

1 



41,3257 

03265 0 


2CADH 

MCNREO 


1923 

HEP 

1 



41,3280 

62101 0 





1924 

REP 

170 

LAST 

349 

41,3281 

52 155 1 


DXCH 

MPAC 

PLACE MCNITOR VERB AND NOUN INTO MCNSAVE 

1925 

REP 

3 

LAST 

350 

41,3282 

53«021 1 


DyCH 

MCNSAVE 

zero the kill MCNITOR BIT 

1926 



LAST 


41,3283 

0 0003 1 


RELINT 

set up EXTEINAL MCNITOR BIT 

192T 

HEP 

4 

318 

41,3284 

0 0136 0 


IC 

ENTHET 


1928 

HEP 

1 



41,3285 

0 4414 1 

MCNREO 

ic 

lodsampt 

CALLED By waitlist 

1929 

HEP 

2 

LAST 

188 

41,3286 

11«021 1 


CCS 

MCNSAvEi 

TIME IS SMtCHED IN HUPT FOR NOUN 65 

1930 





41,3287 

0 3273 1 


TC 

♦4 

IP KILLER bit = 0, HNTER REQUESTS 

1931 

REP 




41,3270 

0 3273 1 


TC 

♦3 

IF killer bit = 0, enter REQUESTS 

1932 

1 



41,3271 

0 3304 0 


TC 

killmcn 

IF killer bit = 1 , no requests 

1933 

HEP 

2 

LAST 

350 

41,3272 

0 3304 0 


"IC 

KIILWl 

if killer bit = 1, no requests 

1934 

REP 

1 



41,3273 

3 3310 0 


CAP 

mcndel 

1935 

REP 

12 

LAST 

350 

41,3274 

0 5140 1 


TC 

waitlist 

ENTER waitlist REQUEST FOR MCNREO 

1936 

REP 

40 

LAST 

350 

0777 



EBANK= 

DSPCCUNT 


193T 

REP 

2 

LAST 

350 

41,3275 

03265 0 


2CADR 

MCNREO 


193T 





41,3276 

82101 0 





1938 

HEP 

2 

LAST 

132 

41,3277 

3 4371 0 


CAP 

CMRPRIO 


1939 

REP 

11 

LAST 

298 

41,3300 

0 5027 1 


TC 

NO/AC 

ENTER Exec request for mcndo 

1940 

REP 

41 

LAST 

350 

0777 



BaANK= 

DSPCCIKT 


1941 

REP 

1 



41,3301 

03311 1 


2CAOR 

MCNDO 


1941 

HEP 

1 



41,3302 

62101 0 





1942 

RH' 

12 

LAST 

244 

41,3303 

0 5213 1 


TC 

WacCVER 


1943 

REP 

64 

LAST 

350 

41,3304 

3 4714 1 

KILLMCN 

CAP 

2SBO 

zero MCNSAVE AND TURN KHLER BIT OFF 

1944 

REF 

4 

LAST 

350 

41,3305 

55«020 0 


TS 

MCNSAVE 


1945 

REP 

3 

LAST 

350 

41,3306 

55«021 1 


TS 

MCNSAvEi 

TURN OFF kill MCNITOR BIT. 

1946 

•REP 

13 

LAST 

350 

41,3307 

0 5213 1 


TC 

WSKCXER 

TURN OFF external MCNITOR BIT. 

1947 

HEP 




41,3310 

00144 0 

MCNDBL 

CCT 

144 

FOR 1 SEC MCNITOR INTERVALS 

1948 

4 

LAST 

350 

41,3311 

11«021 1 

MCNDO 

CCS 

MCNSAvEi 

CALLED By Exec 

1949 





41,3312 

0 3316 0 


TC 

♦4 

IF killer BIT = 0, continue 

1950 

HEP 




41,3313 

0 3316 0 


TC 

♦3 

IF KIUER BIT = 0, CCNTINUE 

1951 

32 

LAST 

316 

41,3314 

0 5112 0 


TC 

ENDOPJCB 

IN CASE TERMINATE CAME SINCE LAST MCNREO 

1952 

HEP 

33 

LAST 

350 

41,3315 

0 5112 0 


TC 

ENDQPJCB 

IN CASE terminate CAME SINCE lAST MONREO 

1953 

REP 

4 

LAST 

350 

41,3318 

11«012 1 


CCS 

DSPLOCK 









ASSEMSI^ REVISION 249 OF AOC PROHRAM COLOSSUS BY NASA 2021111-041 20’35 OCT. 28,1908 KOOLADB .069 PA® 351 


L 

PINBALL 

OANB’ 

BurrCNS ^ LICWTS 





USBRaS PA® NO. SO EO S4 

1954 

REP 

1 



41,3317 

0 3341 

1 


TC 

HCNBUSY 

NVSUB IS BUSY 

1955 

REP 

4 

LAST 

349 

41,3320 

3 6043 

0 


CAP 

Lorr 


1956 

HEP 

5 

LAST 

350 

41,3321 

7 1020 

0 


MASK 

MCNSAVE 


1958 

REP 

1 



41,3322 

0 2316 

1 


TC 

UPDAUW -1 

PIA® NOUN INTO NOUNHBO AND DISPLAY IT 

1960 

REP 

1 



41,3323 

3 4160 

1 


CAP 

MIDt 


1961 

REP 

6 

lAst 

351 

41,3324 

7 1020 

0 


mac 

MCNSAVE 

CHAN® MONITOR VERB TO DISPLAY VERB 

1962 

HEP 

1 



41 , 3325 

6 3337 

0 


AO 

MCNHEP 

-DBCio, STARTINO in BITS 

1963 

REP 

1 



41,3326 

54 023 

1 


TS 

HDOP 

RICHT 7 

1964 

HEP 

2 

LAST 

351 

41,3327 

3 0023 

0 


CA 

EDOP 


1965 

I«P 

18 

LAST 

349 

41,3330 

550001 

0 


TS 

vehbreo 


1966 

REP 

1 



41,3331 

3 3340 

0 


CAP 

MCNBACK 

SET RBTUIW TO PASTEVB AFTER DATA DISPLAY 

196T 

REF 

5 

LAST 

350 

41,3332 

54 136 

1 


TS 

BITRET 


1968 

HEP 

2 

LAST 

349 

41,3333 

4 3227 

1 


CS 

BIT15/14 


1969 

REF 

5 

LAST 

350 

41,3334 

7 1021 

1 


mac 

MCNSAVEl 

PITT ECADR INTO MPAC +2. INTMCTBS WILL 

19T0 

REP 

ITl 

LAST 

350 

41,3335 

54 156 

1 


TS 

MPAC +2 

DISPLAY IT and SET NQUNCADR, NOUNADD, 

19T1 

REP 

1 



41,3336 

0 2046 

1 

ENDMCNDO IC 

TESINN 

raANK. 

19T2 





4140 




BLOQC 

2 


19T201 

REP 

1 



4000 




SETLOC PFTAOs 


19T202 





4140 




bank 



19725 

REP. 

1 







COUNT 

02/PIN ■ 


1973 

HEP 

2 

LAST 

351 

4140 

3 4160 

1 

PASTEVB 

CAP 

MIDt 


1974 

REP 

2 

LAST 

349 

4141 

7 1022 

1 


mac 

MCN3AVE2 

NVMCNOPT PASTE OPTION 

1975 





4142 

0 0006 

1 


EJCIEND 



1976 





4143 

1 4145 

1 


BZP 

+2 


1977 

REP 

1 



4144 

0 4146 

0 


IC 

PASIEOPT 

PASTE PLEASE VERB FOR NVMCNOPT 

1978 

REP 

T 

LAST 

351 

4145 

3 1020 

1 


CA 

MCNSAVE 

PASTE MONITOR VERB - PASTE OPTION IS 0 

19782 

REP 

3 

LAST 

351 

4146 

54 023 

1 

PASIEOPT TS 

EDOP 

RI®T 7 

19783 

REP 

4 

LAST 

351 

4147 

3 0023 

0 


CA 

EDOP 

PLA® MONITOR VERB OR PLEASE VERB INTO 

197832 

REP 

49 

LAST 

335 

4150 

0 4555 

0 


1C 

bankcail 

VERBREO AND DISPLAY IT. 

197833 

REF 

T 

LAST 

338 

4151 

62336 

0 


CADR 

UPDATVB -1 


197835 

REP 

65 

LAST 

350 

4152 

3 4714 

1 


CAP 

ZERO 

zero regret so that PASTED VERBS CAN 

197838 

REP 

10 

LAST 

323 

4153 

55o013 

0 


TS 

REGRET 

BE EXECUTED BY OPERATOR. 

19784 

REP 

3 

LAST 

351 

4154 

3 1022 

0 


CA 

MCNSAVE2 


19785 

REP 

1 



4155 

0 4 271 

1 


IC 

blank SUB 

PROCESS NVMCNCFT BLANK OPTION IF ANY 

19786 





4156 

0 4157 

0 


TC 

+1 


19787 

REP 

34 

LAST 

350 

4157 

0 5112 

0 

ENDPASIB TC 

aroopjcB 


1979 





4160 

37600 

0 

MIDt 

OCT 

37600 


1980 

REF 

1 



41,3337 




SETLOC ENQMCNDO +1 


19805 

REP 

'4 

LAST 

349 TO 

351' 

79 735* 


CCUNT 

41/PIN 


1981 





41,3337 

75377 

0 

MCKREP 

OCT 

75377 

-DECio, STARTING IN BITS 

1982 

REP 

1 



41,3340 

04140 

0 

MCNBACK 

ADRES 

PASTEVfl 




*sse«^ KEVISICW 


L 

1983 

1984 
R198S 
R198S 
H198T 

R19871 

I1198T2 

R198T3 

R198T4 

R198T5 

R19876 

R19877 

1988 

1989 

19891 

19892 

1990 

1991 

1992 

1993 


249 OP AOC PROGRAM COLOSSUS B5f HASA 2021111-041 

PINBALL QA.'« Buttons ano lkmts 






20*35 OCT. 28,1968 KOOLADB .069 PACE 352 
OffiH«S PAGE NO. 51 Bo S4 


lURN KBy RELEASE LlOfr 


TOR banks L/B 27, THIS IS EWOuai. 




Tor banks L/E 27, 
R® banks G/E 30, 


V23N2eB( superb ITS ) B 


V27NoiB(FCADR)B 

V27N0lE(reADH)E 


REP 12 LAST 336 
REP 42 LAST 350 
REP 15 LAST 277 
REP 40 LAST 340 
REP 7 LAST 349 
REP 1 

REP 3 LAST 326 
REP 36 LAST 352 


41,3343 3 4333 0 OSPFMEM CAP 


41.3344 54 777 1 TS 

41.3345 3 1047 0 CA 

41.3346 54 001 1 TS 

41.3347 3 1017 0 CA 

41,3350 0 4610 1 TC 

41.335 1 0 3353 1 IC 


41,3352 0 5112 0 ENDSPP 7C 


RlDi 

DSPCtXNT 
DSPTO41 +2 
L 

ncuncadh 

SUPDACAL 

dspoctvd 

ENDOPJOB 


IP P/P, DATACALL uses hank 02 W 03. 

SIPERBANK bits were PRELOADSO into 
3HD CCMPQOIT OP NOW 28 . 

WIQINAL PCADH I/MDED STIU, IN NOLNCADR. 
CALL WITH PCADR IN A, SUPERfllTS IN L. 



ASSaOLB REVISICW 249 OF AOC PRQCaiAM COLOSSUS BY KASA 2021111-041 20>35 OCT. 28.1968 KOOLADE .069 PAGE 353 

PDOAu. OAMB Buttons and lioits useBbS page no. s 2 eo S 4 


P1994 •QBD DISPLAY ROUTINES 


1995 

BBP 

4 

LAST 

345 

40,3103 


SBILOC TESTQPUP +4 

19955 

BBF 

5 

LAST 

343 TO 346’ 

119 579* 

COlKT 

40/pin 

199ft 

«F 

93 

LAST 

348 

40,3103 

56 002 0 DSPSIGM 

XCM 

0 

199T 

BBP 

1 



40,3104 

5A 144 1 

TS 

dspwdrbt 

1998 

BBP 

1T2 

LAST 

351 

40,3105 

10 154 0 

DCs 

HPAC 

1999 





40,3106 

0 3116 1 

TC 

*eP 

2000 





40,310T 

0 3116 1 

TC 

♦7 

2001 

BBF 

38 

LAST 

350 

40,3110 

6 4712 1 

AO 

CNE 

2002 

BBP 

1T3 

LAST 

353 

40,3111 

54 154 0 

TS 

MPAC 

2003 

BBP 

2 

LAST 

314 

40,3112 

0 2334 1 

TC 

-04 

2004 

BBF 1T4 

LAST 

353 

40,3113 

4 0155 1 

CS 

HPAC ♦! 

2005 

BBP 

1T5 

LAST 

353 

40,3114 

54 155 1 

TS 

MPAC ♦! 

200 « 

BBP 

2 

LAST 

353 

40,3115 

0 0144 0 

TC 

DSPVIDRET 

200T 

BBP 

3 

LAST 

332 

40,3116 

0 2314 0 

1C 

+CN 

200 s 

BBP 

3 

LAST 

353 

40,311T 

0 0144 0 

IC 

DSPVIDHET 

2009 





40,3120 

0 0006 1 DSPRND 


2010 

BBP 

1 



40,3121 

3 .3164 1 

DCA 

DECrOUND -1 

2011 

BBP 

1T6 

LAST 

353 

40,3122 

20 155 1 

DAS 

MPAC 

2012 





40,3123 

0 0006 1 

EXTEND 

2013 





40,3124 

1 3130 1 

BzP 

♦4 

2014 





40,3125 

0 0006 1 

EXTE® 


2015 

BBF 

1 



40,3126 

3 4672 0 

DCA 

DPOS4AX 

201 ft 

BBF 

ITT 

LAST 

353 

40,312T 

52 155 1 

DXCH 

MPAC 

201T 

BBP 

94 

LAST 

353 

40,3130 

0 0002 0 

1 C 

0 

R201ft 

DSPOBCwD CCNVERTS C( 

MPAO, MPAC+i) INTO A SIGN AND 5 CHAR DECIMAL 

R2019 

SBLRTINO 

IN LCC SPECIFIED IN DSPCCUNT. IT RCUNDS BY 5 EXP-e . 

2020 

BBP 

95 

LAST 

353 

40,3131 

56 002 0 DSPDECWO xQl 

0 

2021 

BBF 

1 



40,3132 

54 115 0 

TS 

BORBT 

2022 

HEP 

1 



40,3133 

0 3103 0 

1C 

DSPSI®! 

2023 

BBF 

1 



40,3134 

0 3120 1 

1C 

DSPRND 

2024 

BBP 

4 

LAST 

298 

40,3135 

3 4710 0 

CAP 

PCUH 

2025 

BBF 

1 



40,3136 

54 137 0 DSPDCwDi 

TS 

WDCNT 

2020 

BBP 

1 



40,3137 

3 4377 0 

CAP 

BINCCN 

202T 

BBP 

T 

LAST 

346 

40,3140 

0 7256 1 

1C 

aiORIMP 

2028 

BBF 

1T8 

LAST 

353 

40,3141 

50 154 1 TRACEi 

INDEX 

MPAC 

2029 

RBF 

3 

LAST 

311 

40,3142 

3 4072 0 

CAP 

HEL1AB 

2030 

BBP 

6 

LAST 

341 

40,3143 

7 4362 0 

wac 

LOWS 

2031 

BBF 

0 

LAST 

334 

40,3144 

54 124 1 

TS 

CODE 

2032 

BBP 

66 

LAST 

351 

40,3145 

3 4714 1 

CAP 

ZERO 

2033 

BBF 

179 

LAST 

353 

40,3146 

56 156 0 

XOI 

MPAO +2 

2034 

BBP 

100 

LAST 

353 

40,3147 

56 155 0 

XCH 

MPAC +1 

2035 

BBF 

181 

LAST 

353 

40,3150 

54 154 0 

TS 

MPAO 

2036 

BBP 

43 

LAST 

352 

40,3151 

56 777 0 

xm 

DSPOaiNT 

203T 

BBF 

4 

lAST 

334 

40,3152 

54 143 0 TRACRiS 

TS 

CCLNT 


ROU® BY 5 EXP-6 






AssaBLE REVISION 249 OP AOC PBOCSIAM COLOSSUS BY NAS* 2021111-041 
PINBALL OVE BUTTONS AND LIGHTS 


2038 REP 108 

2039 BEP 44 

2040 REP 4 

2041 REP 2 

2042 REP 1 

2043 REF T 

2044 REP 45 

2045 REP 2 


349 

40,3153 

10 000 

0 

CCS 

A 

353 

40,3154 

54 777 

1 

T3 

dspcount 

335 

40,3155 

0 3225 

1 

TC 

DSP IN 

353 

40,3156 

10 137 

0 

CCS 

«XET 


40,3157 

0 3136 

0 

iC 

DSPOVDl 

339 

40,3160 

4 4374 

1 

C3 

VDi 

354 

40,3161 

54 777 

1 

TS 

dspccunt 

353 

40,3162 

0 0115 

1 

TC 

WHET 


40,3163 

00000 

1 

OCT 

00000 


40,3164 

02476 

0 

DEDROUND OCT 

02476 


20’35 OCT. 28,1968 KOOLADB .069 PAGE 354 
USBRaiS PAGE NO. 53 Eo S 4 
DBCRBeiT DSPCOUNT EXCEPT AT +0 


DSPDEGEH CCNVERTS C( MPAC,MPAC+i) into a SIOC and 5 gear decimal 
starting in loc specified in dspcount. it does not round 


REP 96 last 353 40,3165 56 002 0 DSPDECNR xCH 

REP 3 LAST 354 40,3166 54 115 0 T3 

REP 2 LAST 353 40,3167 0 3103 0 IC 

REF 2 LAST 354 40,3170 0 3135 0 iC 


O 

WDIffiT 

dspsign 

DSPDCwOi -1 


DSPDCeNR CCNVERTS C( MPAC,MPAC+i) into a sign AND 2 CHAR DECIMAL 
starting in loc specified in DSPCQlNT. it does not RClIND 


2056 

REF 

97 

LAST 

354 

40,3171 

56 002 

0 

DSPDC2NR XCH 

o 

205T 

REF 

4 

LAST 

354 

40,3172 

54 115 

0 

TS 

iidrst 

205 B 

REP 

3 

LAST 

354 

40,3173 

0 3103 

0 

TC 

DSPSIGN 

2059 

REF 

39 

LAST 

353 

40,3174 

3 4712 

1 

CAP 

O® 

2060 

HEP 

3 

LAST 

354 

40,3175 

0 3136 

0 

TC 

DSPOCwDi 

R2061 

DSP2DEC COJvErts C(MPAC) AND CCMPAC^D 

INTO A Sl®l AND 

10 CHAR Df 


R2062 

starting in the loc 

SPECIFIED 

IN DSPCOUNT. 



2063 

BEP 

98 

LAST 

354 

40,3176 

56 002 

0 

DSP2DEC 

XCH 

O 

2064 

REF 

5 

LAST 

354 

40,3177 

54 115 

0 


TS 

WDHBT 

2065 

REP 

67 

LAST 

353 

40,3200 

3 4714 

1 


CAP 

zero 

2066 

REP 

7 

LAST 

353 

40,3201 

54 124 

1 


TS 

CODB 

2087 

REF 

12 

LAST 

334 

40,3202 

3 6 214 

0 


CAP 

THREE 

2068 

. REF 

3 

LAST 

315 

40,3203 

0 3307 

0 


TC 

llDSPIN 

2069 

REP 

5 

LAST 

353 

40,3204 

3 4710 

0 


CAP 

FOUR 

2070 

REP 

4 

LAST 

354 

40,3205 

0 3307 

0 


TC 

llDSPlN 

2071 

REF 

4 

LAST 

354 

40,3206 

0 3103 

0 


TC 

DSPSI®! 

2072 

REF 

4 

LAST 

333 

40,3207 

3 4334 

1 


CAP 

R2Dl 

2073 

REP 

4 

LAST 

354 

40,3210 

0 3136 

0 

END2DEC 

TC 

DSPOCwDi 

R2074 

DSPDECVN DISPLAYS CCA) UPON ENTRY AS A 

2 CHAR DECIMAL BEGINNING 

R2075 

DSP 

LOC 

SPECIFIED IN DSPCOUNT. 






R2076 

CIA) 

aiOULD BE 

IN FORM N X 2EXP-14. THIS IS SCAISl TO FORM N/inn 

R2077 

DISPLAY CCNVERSICN. 










-R2 CPF 


+R2 off 


I 







ASSa>BLB REVI3ICW 249 OP AOC PBOORAM COLOSSUS W NASA 2021111-041 20’35 OCT. 28,1968 KOOLADE .069 PAOB 355 


pinball (»® BUTTONS AND LIQBTS 


USBIfaiS PAOB NO. 54 


2078 





40,3211 

0 0006 

1 

DSPIBCVN EsOEND 


2079 

BBP 

1 



40,3212 

7 3221 

1 

HP 

VNDSPCCN 

2080 

REP 

182 

LAST 

353 

40,3213 

22 154 

1 

LXCH 

MPAC 

2081 

REP 

68 

LAST 

354 

40,3214 

3 4714 

1 

CAP 

ZERO 

2082 

IBP 

183 

LAST 

355 

40,3215 

54 155 

1 

TS 

MPAC *1 

2083 

REP 

99 

LAST 

354 

40,3216 

56 002 

0 

XCH 

O 

2084 

REP 

6 

LAST 

354 

40,3217 

54 115 

0 

TS 

WDHET 

2085 

REP 

3 

LAST 

335 

40,3220 

0 3174 

0 

IC 

DSPOC^NR +3 

2086 





40,3221 

00244 

0 

VNDSPCCN OCT 

00244 

2087 

REF 

3 

LAST 

332 

40,3222 

0 3211 

0 

GOVNUPDT iC 

DSPDECVN 

2088 

HEP 

25 

LAST 

34T 

40,3223 

0 4574 

0 

ic 

POSTJlMP 

2089 

REP 

2 

LAST 

323 

40,3224 

62346 

1 

CADR 

UPDATl +2 

2090 





40,3225 



aOECvN EQUALS 


2091 

REP 

1 



41,3353 



ffiTLOC ENDSPP +1 

20915 

REP 

5 

LAST 

351 TO 

353’ 

12 7474= 

COJKT 

41/PIN 


HJLT BT .01 

WKB results prom L.(MULT by 2E)CP14) . 


NO SIGN, NO ROUND, 2 tWR 


.01 ROUNISD UP 

THIS IS NOT FOR GENERAL USB. SBALLY PART 
OP UPDATVB. 


R2092 

DSPOCTOD displays CCA) UPON 1 

R2093 

CHAR specif IfD 

IN DSPCOUNT. : 

2094 

REP 

8 

LAST 

349 

41,3353 

2095 

HEP 

100 

LAST 

355 

41,3354 

2096 

HEP 

7 

LAST 

355 

41,3355 

2097 

REP 

28 

LAST 

349 

41,3356 

2098 

REP 

46 

LAST 

354 

41,3357 

2099 

REP 

6 

LAST 

354 

41,3360 

2100 

REP 

3 

LAST 

354 

41,3361 

2101 

REP 

9 

LAST 

355 

41,3362 

2102 

REP 

10 

LAST 

355 

41,3363 

2103 

REP 

11 

LAST 

355 

41,3364 

2104 

REP 

109 

LAST 

354 

41,3365 

2105 

REP 

1 



41,3366 

2106 

REP 

110 

LAST 

355 

41,3367 

2107 

REP 

4 

LAST 

353 

41,3370 

2108 

REP 

7 

LAST 

353 

41,3371 

2109 

REP 

8 

LAST 

354 

41,3372 

2110 

BBP 

47 

LAST 

355 

41,3373 

2111 

REP 

5 

LAST 

353 

41,3374 

2112 

REP 

111 

LAST 

355 

41,3375 

2113 

REP 

48 

LAST 

355 

41,3376 

2114 

REP 

26 

LAST 

355 

41,3377 

2115 

REP 

1 



41,3400 

2116 

REF 

4 

LAST 

355 

41,3401 

2117 

REP 

1 



41,3402 

2118 

REP 

8 

LAST 

354 

41,3403 


54 022 

0 

DSPOCTOD TS 

CYL 

56 002 

0 


XCM 

0 

54 115 

0 


TS 

wdhet 

3 4675 

X 


CAP 

BIT14 

26 777 

1 


ADS 

DSPCCINT 

3 4710 

0 


CAP 

PCUR 

54 137 

0 

RDACAIN 

TS 

WDCNT 

4 0022 

0 


Cs 

CYL 

4 0022 

0 


CS 

CYL 

4 0022 

0 


CS 

CYL 

4 0000 

0 


CS 

A 

7 4716 

1 


mask 

DSPMSK 

SO 000 

i 


INDEX 

A 

3 4072 

0 


CAP 

RELTAB 

7 4362 

0 


mask 

LOWS 

54 124 

1 


TS 

CODE 

56 777 

0 


XCH 

DSPCOUNT 

54 143 

0 


TS 

COUNT 

10 000 

0 


CCS 

A 

54 777 

1 


TS 

DSPCOUNT 

0 4574 

0 


7C 

POST JUMP 

61315 

1 


CADR 

DSPOCTIN 

10 137 

0 

OCIBACK 

CCS 

WDCNT 

0 3361 

0 


IC 

WDAGAIN 

4 4374 

1 

DSPLV 

CS 

VDl 


MUST Uffl SAME RETURN AS DSP2HIT. 
TO BLANK SIGNS 


DECREMENT DSPCaiNT ESfCEPT AT +0 


TO mXKK NUNBRICAL CHARACTERS, CIHARS, 


I 


I 


AS3EWLB BBVISICM 249 OP AOC program COLOSSUS By NASA 2021111-041 

<:o«lll 041 20 35 OCT. 28,1988 KOOLAC® .069 PAGE 350 

poBAu, aA^s flurroNs and lights 


nil ^ l\lll J « ^T 

2121 HS^ T WST 342 4T1fi nonu 

Sill 

112124 OP THB 5 CHAR OCTAL Dl^wy ^SING THE LOGIC 


USBH-S PAGE NO. 55 Eo S4 
and SKHS after a CCMPLETH) DISPLAy. 


2125 

FEE 

3 

last 

198 

2126 


101 

last 

355 

2127 

REP 

9 

lAST 

356 

2128 

FS' 

40 

LAST 

354 

2129 

REP 

5 

last 

355 

2130 

REP 

4 

last 

356 

2131 

IKE 

5 

last 

356 

2132 

REP 

6 

LAST 

356 

2133 

RO' 

12 

last 

355 

2134 

IBS' 

2 

LAST 

355 

H2135 

POR DSPIN PLACE o/25 

R2136 

ARB DESTHOyED. 

IF BI' 

H213T 

POR DSPINl PLACE 0,1 

R2138 

dsptab entw into DSI 

2139 

REP 

1 




41,3406 54 020 1 DSP2BIT TS 

41,340T 58 002 0 XCH 

41.3410 54 115 0 TS 

41.3411 3 4712 1 CAP 

41.3412 54 137 0 TS 


41.3410 54 115 0 

41.3411 3 4712 1 


41.3413 4 0020 1 

41.3414 4 0020 1 


41.3415 

41.3416 


56 020 0 
54 022 0 


41,3417 0 3388 1 


CyR 

O 

•DRBT 

(KE 

wdcnt 

CyR 

cyR 

cya 

cyL 

WDAQAIN +5 
INTO CODE. BOIH 
' WITH LEFT CHAR. 
RH, address op 


40,3225 


21395 

REF 

6 

LAST 

353 

2140 

tSF 

102 

LAST 

356 

2141 

EBP 

1 



2142 

FBP 

8 

LAST 

355 

2143 

FSF 

6 

LAST 

355 

2144 

lEP 

9 

LAST 

340 

2145 

FBP 

10 

LAST 

356 

2146 

RBP 

1 



2147 

REF 

28 

LAST 

292 

2148 

REP 

7 

LAST 

356 

2149 

RBP 

112 

LAST 

355 

2150 





2151 

RBP 

1 



2152 

RSP 

9 

LAST 

355 

2153 

RBF 

1 



2154 

FBP 

10 

LAST 

356 

2155 

BEP 

29 

LAST 

355 

2156 

RBF 

8 

LAST 

356 

2157 

RBP 

113 

LAST 

356 

2158 

RBF 

20 

LAST 

345 


ffiTLOC B®ECvN 
COUNT 40/pin 


40.3225 

40.3226 

40.3227 

40.3230 

40.3231 

40.3232 

40.3233 

40.3234 

40.3235 

40.3236 

40.3237 

40.3240 

40.3241 

40.3242 

40.3243 

40.3244 

40.3245 

40.3246 

40.3247 


58 002 0 DSP IN 
54 114 1 
3 4382 1 
7 0143 0 
54 021 0 
56 021 1 
54 141 1 
3 4712 1 
7 0143 0 
10 000 0 
0 3241 0 
0 3251 1 
56 124 0 
0 4354 1 
54 124 I 
3 4675 1 
7 0143 0 
10 000 0 
3 4711 1 


O 

DffiXiT 

LOWS 

CCIWT 

SR 

SR 

DSRH, 

BITT 

COUNT 

A 

♦2 

DSPINl 

CODE 

SLEPIS 

CODE 

BI1T4 

COUNT 

A 

TWO 


CANT USB L PCR RETURN, SINCE M4Ny OP THE 
RCUTINES CALLING DSPIN USE L AS RETURN. 


LEFT IF COlHT IS CDO 
RIGHT IP CCtWT IS EVEN 


DOES NOT USE CyL 


BIT14 = 1, blank SION 


I 


I 



ASSa«LE BBVI3ICW 249 OP AQC PHOOSAM COLOSSUS BY NASA 2021111-041 
PINBAU^ GAME BunCNS AND LIGHTS 


20’35 OCT. 28,1968 KOOLADS .069 PACE 35T 
USRaS PAGE NO. 56 Eo S4 


2159 

HEP 

41 

LAST 

356 

40,3250 

6 4712 1 


AD 

CNB 

BIT14 = 0, LEAVE SIGN ALONE 


2160 

REP 

9 

LAST 

356 

40,3251 

54 143 0 


TS 

cam 

+0 INTO COUNT FOR RIGHT 


A2161 










♦1 INTO COum FOR LEPTCSIGN LEFT ALONE) 

A2162 










♦3 INTO COUNT FOR LEPTGTO BLANK 

SIC3N) 

2163 





40,3252 

0 0004 0 

DSPINl 

INHINT 



2164 

REP 

2 

LAST 

356 

40,3253 

50 141 0 


INDEX 

DSRH, 



2165 

HS' 

26 

LAST 

317 

40,3254 

11«023 0 


CCS 

DSPTAB 



2166 





40,3255 

0 3257 1 


TC 

+2 

IP + 


216T 

REP 

6 

LAST 

343 

40,3256 

0 5640 0 


TC 

CCSHOLE 



2168 

REP 

42 

LAST 

357 

40,3257 

6 4712 1 


AD 

WE 

IP- 


2169 

HEP 

1 



40,3260 

54 142 1 


TS 

Da4AO 



21T0 

HEP 

10 

LAST 

357 

40,3261 

50 143 1 


INDEX 

cam 



2171 

REP 

1 



40,3262 

7 3303 0 


hask 

DS4a< 



2172 





40,3263 

0 0006 1 


EXTB© 



2173 

REP 

11 

LAST 

356 

40,3264 

60 124 0 


SU 

CODE 



2174 





40,3265 

0 0006 1 


EXTB© 



2175 

REP 

1 



40,3266 

1 3301 1 


BZP 

DSLV 

SAJ« 


2176 

REP 

11 

LAST 

357 

40,3267 

50 143 1 

DPIHT 

INDEX 

cam 



2177 

REP 

2 

LAST 

357 

40,3270 

4 3303 0 


CS 

DS4aC 

MASK WITH 77740,76037,75777, OR 

74037 

2178 

HEP 

2 

LAST 

357 

40,3271 

7 0142 1 


HASK 

DS4AO 



2179 

REP 

12 

LAST 

357 

40,3272 

6 0124 0 


AD 

CODE 



2180 

REE 

114 

LAST 

356 

40,3273 

4 0000 0 


CS 

A 



2181 

REP 

3 

LAST 

357 

40,3274 

50 141 0 


INDEX 

DSREL 



2182 

HEP 

27 

LAST 

357 

40,3275 

57«023 1 


XCH 

DSPTtAB 



2183 





40,3276 

0 0006 1 


EXTFND 




2184 . 

REP 

2 

LAST 

357 

40,3277 

6 3301 0 


B2MP 

DSLV 

DSPTAB JENTRY WAS - 


2185 

REP 

7 

LAST 

317 

40,3300 

ss-oie 1 


INCH 

NCUT 

DSPTAB ENTRY WAS + 


2186 





40,3301 

0 0003 1 

DSLV 

RELINT 




2187 

HEP 

2 

LAST 

356 

40,3302 

0 0114 0 


TC 

DSExIT 



2188 





40,3303 

00037 0 

DSMSK 

OCT 

37 



2189 





40,3304 

01740 0 


OCT 

1740 



2190 





40,3305 

02000 0 


OCT 

2000 



2191 





40,3306 

03740 1 


OCT 

3740 



R2192 

FOR llDSPIN, PUT REL ADDRESSS 

OP DSPTAB mniY INTO A . 1 

IN BTTll OR 0 

IN' 


R2193 

BITli OP CODE. 









2194 

REP 

4 

LAST 

35T 

40,3307 

54 141 1 

IIDSPIN 

TS 

DSREL 



2195 

REF 

21 

LAST 

356 

40,3310 

3 4711 1 


CAP 

TWO 



2196 

REP 

12 

LAST 

35T 

40,3311 

54 143 0 


TS 

CCUNT 



2197 

REP 103 

LAST 

356 

40,3312 

56 002 0 


XCH 

0 

MUST USE SA.VE RETURN AS DSP IN 


2198 

REP 

3 

LAST 

35T 

40,3313 

54 114 1 


TS 

DSEXIT 



2199 

REP 

2 

LAST 

356 

40,3314 

0 3252 1 


ic 

DSPINl 



2200 

REP 

5 

LAST 

354 

40,3315 

0 3225 1 

DSPOCTIN tc 

DSP IN 

SO DSPOCTWD DOESNT USE SVCAU, 


2201 





40,3316 

3 3320 0 


CAP 

♦2 



2202 

REP 

4 

LAST 

342 

40,3317 

0 4577 0 


TC 

bank JUMP 




ASSBSLE KSVISION 249 CF AC3C PHOSMM COUMSUS BY NASA 2021111-041 
PINBALL BUITOIS AND LIGHTS 


20’35 CCT. 28,1968 KOQLADB .069 PAGE 358 


UffilUS PAGE NO. 57 


2203 US' 1 40,3320 63401 1 ENDSPOCT CADR OCtBACIC 

112204 DSPALAKM FINDS iC NVSUE3ND IN BITRET FOR NVSUB INITIA13> ROUTINES 
112205 abort with 01501 . 

B2206 DSPALAEM FINDS "rc BDXFJOB IN BITRET FOR KEYBCMED INITIATHI ROUTINES 
R220T DO iC ENTRST. 


22075 

REF 

9 

LAST 

355 

40,3321 

4 

4374 

1 

PHEDSPAL CS 

VDi 

22076 

KEF 

SO 

LAST 

356 

40,3322 

54 777 

1 

TS 

DSPCCUNT 

2208 

REP 

1 



40,3323 

4 

3342 

0 

DSPALARM C3 

NVSBENDL 

2209 

REP 

e 

LAST 

349 

40,3324 

6 

0136 

0 

AO 

ENTEXIT 

2210 





40,3325 

0 

0006 

1 

EXTBO 


2211 

REF 

16 

LAST 

311 

40,3328 

1 

3337 

1 

BZF 

CHARALHM 

22111 

REP 

1 



40,3327 

4 

3341 

0 

CS 

MIHADH 

22112 

REP 

9 

LAST 

35B 

40,3330 

6 

0136 

0 

AO 

BITEXlT 

22113 





40,3331 

0 

0006 

1 

EXTBiD 


22114 





40,3332 

1 

3334 

1 

BzF 

♦2 

22115 





40,3333 

0 

3335 

1 

TC 

*2 

22116 

REP 

1 



40,3334 

0 

4220 

0 

ic 

KILMCNCN 

2212 

REP 

5 

LAST 

236 

40,3335 

0 

4400 

1 

CHARAIJW TC 

FALTCN 

2213 

REF 

37 

LAST 

352 

40,3336 

0 

5112 

0 

TC 

BIDOPJOB 

2214 

REP 

1 



40,3337 

0 

5622 

1 

TC 

POQDOO 

2217 





40,3340 

01501 

1 

OCT 

01501 

22171 

HEP 

2 

LAST 

351 

40,3341 

04140 

0 

MCNADR GBIADR PASTEvB 

2218 

REP 

1 



40,3342 

0 

4216 

0 

NVSBENDL TC 

NVSUBEND 


IP THIS IS A MONITOR, KII^ IT 


not NVSUB initiated. TURN ON OPR ERROR 


ALMCYCLE TURNS ON CHECK FAIL LKHT, REDISPLAYS THE ORIGINAL VERB THAT 

WAS Executed, and recycles to execute the original verb/noun ccmbinaticn 

THAT WAS lAST EXECUTED. USED FOR BAD DATA DURING LOAD VERBS AND BY 
MCtBS. also by M^HANO ip 2 numerical characters were NOP PUNCHED IN 
FOR M4 COK. 


2224 

22245 

REP 

REP 

3 LAST 
2 LAST 

351 

351 TO 

4161 

351’ 

17 

IT* 


SBTUOC MIDt +1 

COUNT 02/P IN 

2225 

REP 

6 

LAST 

358 

4161 

0 4400 

1 

ALMCYCl£ 

TC 

FALTCN 

2228 

REP 

3 

LAST 

348 

4162 

4 1041 

1 


CS 

VERB SAVE 

2229 

REF 

11 

LAST 

351 

4163 

55«013 

0 


TS 

regret 

2230 

REP 

50 

LAST 

351 

4164 

0 4555 

0 


TC 

bankcall 

2231 

REF 

8 

LAST 

351 

4165 

62336 

0 


CADR 

OPDATVB -1 

2232 

REP 

27 

LAST 

355 

4166 

0 4574 

0 


TC 

POSTJUMP 

2233 

REF 

2 

LAST 

311 

4167 

62002 

1 

ENDALM 

CADR 

enter 


TURN CN check FAIL LKHT. 

GET ORIGINAL VERB THAT WAS EXECUTED 
SET FOR ENTPASO 

PUTS ORIGINAL VERB INTO VERBREG AND 
DISPLAYS IT IN VERB LKHTS. 




fWCHANG USES NOUN DISPLAY UNTIL ENTER. THEN IT USES MODE DISP. 

IT GOES TO MODROUT WITH THE NEW M M CODE IN A, BUT NOT DISPLAYED IN 
M4 LIGHTS. 

IT DEMANDS 2 NITCRICAL GHARACtERS BE PUNCHED IN FOR NEW MM CODE. 


I 






dip *SSE>BIB HEVISICM 249 CP AQC PHOJIWM COLOSSUS BY NASA 2021111-041 
L PINBAIL CWME BOTTONS AND LIGHTS 

H2238 IP hot, it BBCYCLES. 


20’35 OCT. 28,1968 KOOLADB .089 PAGE 359 
USBaS PAOB NO. 58 Eo S4 


2239 HEP 


2240 

A2241 

A2242 



B22T3 

R22T4 

R22T5 

R22T6 

R227T 

B22T8 


41,3420 


SETLOC DSP2BIT +10D 


22395 HEP 6 LAST 355 TO 356 ’ 37 784* 


COUNT 41/pin 


41,3420 0 3442 0 ^^IO^ANO IC 


RE0M4 


2243 

REP 

18 

lAST 

253 

2244 

BH' 

51 

LAST 

358 

2245 





2246 





2247 

HEP 

16 

LAST 

348 

2248 

BEP 

69 

LAST 

355 

2249 

BSP 

12 

LAST 

349 

2250 

REP 

184 

LAST 

355 

2251 

BEP 

3 

LAST 

323 

2252 

REP 

52 

LAST 

359 

2253 

REP 

51 

LAST 

356 

2254 

REJF 

4 

LAST 

317 

2255 

BEP 

10 

LAST 

350 

2256 

RE® 

S3 

LAST 

359 

2257 

REJF 

185 

LAST 

359 

2258 

REP 

28 

LAST 

358 

2259 

REP 

• 1 



2260 

1®P 

2 

LAST 

281 

2261 

REP 

104 

LAST 

357 

2262 

REP 

12 

LAST 

358 

2263 

REP 

4 

LAST 

359 

2264 

B0F 

54 

LAST 

359 

2265 

REF 

70 

LAST 

359 

2266 

REP 

13 

LAST 

359 

2267 

RHF 

52 

lAST 

359 

2268 

REP 

5 

LAST 

359 

2269 

RHF 

3 

LAST 

323 

2270 

BEP 

43 

LAST 

357 

2271 

REP 

18 

LAST 

348 

2272 

REP 

10 

LAST 

358 


41.3421 

41.3422 

41.3423 

41.3424 

41.3425 

41.3426 

41.3427 

41.3430 

41.3431 

41.3432 

41.3433 

41.3434 

41.3435 

41.3436 

41.3437 

41.3440 

41.3441 
04,2010 

41.3442 

41.3443 

41.3444 

41.3445 

41.3446 

41.3447 

41.3450 

41.3451 

41.3452 

41.3453 

41.3454 

41.3455 


3 4706 
6 0777 
0 0006 
1 3426 
0 4161 
3 4714 
57*002 
54 154 

3 4375 
54 777 
0 4555 

60502 

4 4374 
54 777 
3 0154 
0 4574 

10010 


CAP BITS 

AD DSPCCUNT 

extend 


BZP 

TC 

CAP 

XCH 

TS 

CAP 

TS 

IC 

CADH 

CS 

TS 

CA 

TC 

CADR 


MCDRQUTB 

REOMM 


4 0002 1 
55*013 0 
3 4375 1 
54 777 1 
3 4714 1 
55*002 0 
0 4555 0 
60502 0 
0 4443 0 
3 4712 1 
55*000 1 
0 0138 0 

vbrorxec enters request to exec for any address with any priority. 

IT DOES BTOOPJOB AFTER ENTERING REQUEST. DISPLAY SYST IS RELEASED. 

IT ASSUMES NOON 26 HAS BEEN PRELCADED WITH 

coMPCNarr i prioritycbits 10-14) Bipiro for ncvac, bitt=i for findvac. 
• CGMPONaGT 2 JOB ADRES Ci2 BIT ) 

OOMPCNENT 3 BBCCN 


CS 

TS 

CAP 

TS 

CAP 

TS 

TC 

CADR 

TC 

CAP 

TS 

TC 


+2 

ALMCYCLB 

ZERO 

NOUNREO 

MPAC 

NDl 

DSPCCUNT 

BANKCALL 

2BLANK 

VDl 

DSPCCUNT 
MPAC 
POST JIMP 
MCDROnE 
V37 
.0 

REQRET 

NDl 

DSPCCUNT 

ZERO 

NQUNREG 

eankcaix, 

2BLANK 

PLASICN 

(HE 

DECBRNCH 

BITEXIT 


BITPAall ASSUFES THE TC HEQM4 AT M4CHANO 
IP THIS MOVES at ALL, HIST CHANGE 
^*4ADRBP AT ENTPAail. 

OCT20 = ND2. 

DSPCCUNT MUST = -ND2. 

D04AND THAT 2 NIW CHAR WEI® PUNCHED IN. 

DSPCCUNT NOTr ALARM AND RECYCLE. 

DSPCCUNT = -ND2. 


BLOCK NUM CHAR IN 


GO THRO STANDARD LOG. 


set for I«C 
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22T9 

2280 

2281 

2282 

2283 

2284 

2285 

2286 
228T 
2288 

2289 

2290 

2291 

2292 

2293 

2294 

2295 

2296 

229T 

2298 

112299 

R2300 

K2301 

R2302 

R2303 

R2304 

2305 

2306 
230T 
2308 

R2309 

R2310 

R2311 

2312 
23125 

2313 

2314 

2315 

2316 

2317 

2318 


REP 29 
REP 16 
REP 115 
REP 1 
REP 1 
REP 186 
• REP 30 
REP 17 
REP 187 
REP 5 
rap 5 

REP 188 


last • 358 

last 352 

last 357 


LAST 359 

last 360 

LAST 360 
LAST 360 

last 320 

last 349 
LAST 380 


REP 18 last 360 
REP 189 last 360 
REP 190 LAST 360 

REP 191 LAST 380 


REP 

REP 


41,3456 

3 4712 1 

vbrqexbc cap 

Bin 

41,3457 

7 1045 0 

mask 

DSPTEMl 

41,3480 

10 000 0 

CCS 

A 

41,3461 

0 3500 1 

TC 

SETVAC 

41,3462 

3 4385 0 

CAP 

TtHOVAC 

41,3463 

54 154 0 

REQEXl TS 

MPAC 

41,3464 

4 4712 0 

Cs 

Bin 

41,3465 

7 1045 0 

mask 

DSP1»4i 

41,3466 

54 160 1 

TS 

MPAC *4 

41,3467 

0 4473 0 

REQUESTC TC 

RELDSP 

41,3470 

3 4233 1 

CA 

END INST 

41,3471 

54 157 0 

TS 

MPAC +3 

41,3472 

0 0006 1 

EKTa® 


41,3473 

3 1047 0 

DCA 

DSPTEMl +1 

41,3474 

52 156 1 

DXCH 

MPAC +1 

41,3475 

3 0160 0 

CA 

MPAC *4 

41,3476 

0 0004 0 

INHINT 


41,3477 

0 0154 1 

TC 

MPAC 

41,3500 

3 4370 1 

SETVAC CAP 

TCPINDVC 

41,3501 

0 3463 0 

TC 

leoEKi 


vbrcwait enters request to waitlist for any address with any delay 

IT DOES ENDCPJOB AFTER ENTERING REQUEST. DISPLAY SYST IS RELEASED 
IT AsaPES NOUN 26 HAS BEEN PHELOADED WITH 
CQMPCt®LT 1 I®LAY (L<J7 BITS) 

COMPCNBTT 2 TASK ADRBS (12 BIT) 

(XWPCNENT 3 BBCCN 


REP 1 
REP 192 LAST 
REP 19 LAST 
REP 1 


41,3502 3 4366 0 VBROwAIT CAP 

36 0 41,35 0 3 54 15 4 0 TS 

360 41,3504 3 1045 1 CA 

41,3505 0 3486 0 BTOROWT IC 


TCVrAIT 
MPAC 
DSPTIMl 
RSOUESTC -1 


REQUESTC WILL PUT TASK ADBSS INTO MPAC+i, BBCCN INTO MPAC«.2 
TC END0PJ08 INTO MPAC+s. IT WILL TAKE TIME DEIAY OUT OP MPAC+4 AND 
LEAVE IT IN A, INHINT AND TC MPAC. 

REP 2 LAST 
REF 7 LAST 


REF 

REF 

REP 

REF 

REP 

REP 


LAST 

LAST 

LAST 

LAST 

LAST 

LAST 


358 

40,3343 


SBILOC NVSBENDL 

356 TO 

358’ 

78 739* 

CCtNT 

40/pin 

359 

40,3343 

3 4712 1 VHPROC 

CAP 

(NE 

339 

40.3344 

55«014 1 

TS 

LOADSTAT 

358 

40,3345 

0 4220 0 

TC 

KILMCNCN 

360 

40,3346 

0 4473 0 

TC 

RELDSP 

318 

40,3347 

0 4447 1 

TC 

FLAaiQFP 

339 

40,3350 

0 3450 0 

TC 

RBCALTST 



20’35 OCT. 28,1968 KOOLADB .069 PACE 360 
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IP BITl = 1, PINDVAC 

IP Bill = 0, NOVAC 

1C NCVAC or TC PINDVAC INTO MPAC 


PHIO INTO MPAC+4 AS A TBSP 

TC BTOOFJOB INTO MPAC+3 

JOB ADRBS INTO MPAC+i 
BBCCN INTO MPAC+2 
PHIO IN A 


TC WAITLIST INTO MPAC 
TI^B DELAY 



PROCEED WITHOUT DATA 
TURN CN kill MCNITOB BIT 

SEE IP THERE IS ANY RECAU. PROM ENDIDfJB 



20 ’35 OCT. 28,1960 KOOLADB .069 PAGE 361 
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V PINBALL OV«B BUTTCNS AND LIGHTS 

2319 HEP 45 WST 380 40,3351 4 4712 0 VBlEHM 

2320 HEP 2 LAST 321 40,3352 0 3344 1 

1123201 PBOQCBV PBHPCKIMS THE SAME PlWCTICN AS VBPRCC. 
R23202 executive CONTROL, WITH CHHPRIO. 


CS (HE 

IC VBPROC *1 

IT HIST BB CALLED UNDER 


USBRaS PAGE NO. 60 EO S4 


TERM VERB SETS LCADSTAT NEO 


23205 

REP 

71 

LAST 

359 

40,3353 

3 4714 

1 

PROCKEY CAP 

ZERO 

23206 

REP 

13 

LAST 

359 

40,3354 

55«013 

0 

TS 

REQRET 

23207 

REP- 

11 

LAST 

359 

40,3355 

4 4374 

1 

CS 

VDl 

23208 

REP 

55 

LAST 

359 

40,3356 

54 777 

1 

TS 

DSPCOLNT 

23209 

REP 

3 

LAST 

361 

40,3357 

0 3343 

0 

ic 

VBPROC 


set REQHET FGH ailEH PASS 0. 

BLOCK NITERICAL CHARACTERS, SIGNS, CLEAR 


R2321 VBRESEQ WARES B©IM^ AT SANS LINE AS PINAL ENTER OP LOAD (L+3) . 

R2322 (MAIN USE IS INTENDED AS RESPONSE TO INTERNALLY INITIATH5 FlAaHNG 
R2323 DISPLAYS IN BffllDLE. SHOULD NOT BE USED WITH LOAD VERBS, PLEASE PEHPOBM, 
112324 OR PLEASE MARK VERBS BECAUSE THEY ALREADY USE L*3 IN ANOIHER CCNTEXT. ) 


2325 REP 72 lAST 381 40,3360 4 4714 0 VBRESSQ CS ZERO MAKE IT LOCK LIKE DATA IN 

2326 REP 4 LAST 361 40,3361 0 3344 1 7C vBPROC +i 

R2327 FLAai IS TUieiED OPP BY PROCEED WITHOUT DATA, TERMINATE, RESEQUENCE, 

R2328 END OP LOAD. 
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PINBALL OASB BUTTCNS AM> LICHTS 


USaUS PAOB NO. 61 Eo S4 


P2329 KEY BaEASS BOUTINS 


H2330 THIS BOUTIKE AU3AYS TURNS OPP THE UPACt LIGHT AtO ALCAYS CLEARS DOTjOCIc. 


R233I THE HIKSST PRIOBITY FLKCtICIN OP THE KEY fSLEASE BUTTON IS IKS 
112332 UfaiSFEKDIKa OP A arSFEKDSD MCNITQH CHICH EAS BJOSENALLY INITIATED. 
B2333 THIS FIKOtION IS ACCCf-5>LISSD BY CLEABIfW DSPLCKSC AND TUIINIKO CP? 
R2334 THE KEY RELEASE LIGHT IP Bom DSPLIST AND CADHSTOR ARE BOTY. 


R2335 IP NO SlXH MCNITCa EXISTS, THBI ESLD3P IS EXECUISD TO CLEAR DSPLOCk 
R2336 and the EXTSKNAL KCWITCH Bit (PTEEIKO the DISPLAY SYSHM POH INTISNAL 
R2337 USE) . TURN CFP THE KEY E2LEASS LIGHT, AI® EArE UP ANY JOB IN DSPLIST. 


R2338 

R2339 

B23391 

R2340 

R234I 

R2342 

R2343 

R2344 

R234S 

R2346 

R234T 


IN ADOITICN ip there IS A JOB IN EMIIDLE, TH»I CCNTKCL IS THANSFE RR H) 

TO PINBRNCH ( IN DISPLAY INTERPACK ROUTINE) TO RE-EXECUIE THE SERIES OP 
NVSUB GALLS ElC. THAT PRECHJED THE BTOIDLE CALL STILL AuAITIf® BESPCNSE. 
THIS feature is INTH>I>a) FOR USE KKEN THE CS>SRAT0R HAS BSBI REQUESTED TO 
BESPCND TO SCFE INTERNAL ACrlCN THAT USED EKDIDLE, But K2 HAS cnUTiai 
CVEH THE INPOHMATIGN CN THE DISPLAY PANEL BY SOB DISPLAYS OP HIS OWN 
INITIATICN lailCH do not SEB/E AS KSSPGNSSS. HITTING KEY ELSE WILL 
BE-ESDABLISH the DISPLAYS TO IKE SWTE THEY WEES IN BEPCES HE OBSCURED 
THEN, SO THAT HE CAN SEE THE WAITING RSOUEST. THIS CORKS OILY 
INTERNAL PROGRAMS THAT USED &IDIDLE THROUGH MARGARETS DISPLAY 
SlBRQUrlNES. . 


2348 

REF 

14 

LAST 

336 

40,3362 

4 4710 

1 

VBRELDSP CS 

bits 


2349 





40,3363 

0 0006 

1 

EXTEND 



2350 

RGP 

10 

LAST 

193 

40,3364 

03 oil 

1 

WAND 

DSALMCUT 

TUKI OPP UPACT LITE 

2351 

REP 

2 

LAST 

310 

40,3365 

10 115 

0 

CCS 

21/22REG 

CLD DSPLOCk 

2352 

BEP 

30 

LAST 

356 

40,3366 

3 4675 

1 

CAP 

BIT14 


2353 

REF 

6 

LAST. 

351 

40,3367 

7 1021 

1 

mask 

MGNSAvEl 

external MCNITOR bit CEW) 

2354 

REP 

116 

LAST 

360 

40,3370 

10 000 

0 

CCS 

A 


2355 

REP 

1 



40,3371 

0 3400 

0 

TC 

UNSUSPEN 

OLD DSPLOQlC AND EMB BOIH 1, UNSUSPEND. 

2356 

REP 

T 

LAST 

360 

40,3372 

0 4473 

0 

TSTLTS4 TC 

BELDSP 

NOT LNSUSPENDING EXTERNAL MCNITOR, 

235T 

REP 

5 

LAST 

350 

40,3373 

11«042 

1 

CCS 

CADflSTOR 

RELEASE DISPLAY SYSTEM AND 

2358 





40,3374 

0 3376 

0 

TC 

♦2 

DO hb-eswblish ip cadrstor is full. 

2359 

REP 

38 

LAST 

358 

40,3375 

0 5112 

0 

TC 

aroopjcB 


2360 

REP 

29 

LAST 

359 

40,3376 

0 4574 

0 

TC 

POSTJtMP 


2361 

VSP 

4 

LAST 

259 

40,3377 

21176 

1 

CWDR 

PINBRNCH 


2362 

REP 

73 

LAST 

361 

40,3400 

3 4714 

1 

UNSUSPEH CAP 

ZERO 

EXTERNAL MCNITOR IS SUSPENDED, 

2363 

REP 

5 

LAST 

350 

40,3401 

55«012 

1 

TS 

DSPLOCK 

JUST UNSUSPEND IT BY ClKARING DSPl-OCK. 

2364 

REF 

6 

LAST 

362 

40,3402 

11«042 

1 

CCS 

CADRSTOB 

TURN key BBLEASB LIGHT OFF IP BOIH 

2365 

ray 

39 

LAST 

362 

40,3403 

0 5112 

0 

TC 

BaXKJOB 

cadrstor and DSPLIST ARE EMPTY. 

2366 

REP 

2 

LAST 

350 

40,3404 

0 4516 

1 

TC 

RELDSPl 


23661 

IffiF 

40 

LAST 

362 

40,3405 

0 5112 

0 

TC 

BiDOFJOB 



40,3406 


EHDBEIUS equals 




I 
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P2388 

R2389 

R23T0 

R23T01 

R23T02 


R23T03 

R23T04 

R23T05 


R2389 

R23891 


R23911 

R23912 

R23913 

R23914 

R2391S 

R23918 

R2391T 


PINBAU, CU^e BUTTONS AM) LICHTS 


USBRoS PAGE NO. 62 


NVSUB IS USED FOB SUB ROUTINE CAU,S PRCM WITHIN CCMPUIER. IT CAN BE 
USED TO CAU, THE COKBINATKW OP ANY DISPLAY, LOAD, OB MONITOR VERB 

together with any noun avaiiable to the KBTBQABD. 

PLACE OVWWWNNNNNNN INTO A. 

V-S Alffi THE T bit VERB CODE. N-S ARE THE T BIT NOUN CODE. 


IP NVSL0 IS CALLED WITH THE POLLailNG NEGATIVE NUSSRS (RATHER THAN THE 
VERB-NOUN CODE) IN A, TKa( THE DISPLAY IS BLAKCED AS POLLOSS- 
-4 FULL KANK, -3 LEAVE MODE, -2 LEAVE MODE AND VERB, -1 BLANK R-S ONLY 


NVSIB can ro USED WITH KACH (ADR TO BE SPEC BY PLACING Dffi CADR INTO 
MPACt2 BEFORE THE STANDARD NVSUB CALL. 


NVSUB returns to 2* CALLING LOC AFTER PEKP(5T«NG TASK, IP DISPLAY 
SYSTBI IS AVAILABLE. THE NEW NOUN AND VERB (XBSS Affi DISPLAYED. 

IP V’S =0. THE NEW NOW CODS IS DISPLAYED CNLY(HSTUIW WITH NO FURTHER 
ACTION) . IP N-S =0, THE NEW VEI® CODE IS DISPLAYED (HLYIRBTUIW WITH NO 
FURTHER ACTION) . 


IT RETURNS TO 1* CALLING LOC WITHOUT PERPOEWING TASK, IP DISPLAY 
SYSTEM IS blocked (NOTHING IS DISPLAYED IN THIS CASE) . 

IT DOBS TC ABORT (WITH OCT 01501 ) IP IT ENCOUNTERS A DISPLAY PROGRAM 
ALARM CONDITION BEFORE lemiW TO CALLER. 


THE DISPLAY SYSTEM IS BLOCKED BY THE DEPRESSION OP ANY 

key, except error lioit reset 

IT IS RELEASED BY THE KEY RELEASE BUTTON, AIL EXTENDED VERBS, 

proceed without data, terminate, resequence, initialize Executive, 

RECALL PART OP RECALTST IP ©IDIDLE WAS USED, 

VB = REQUEST EXECUTIVE, VB = REOUEST WAITLIST, 

MONITOR SETT UP. 


R23981 

R23882 


THE DISPLAY SYSTTM IS ALSO BLOCKED BY THE EXTERNAL MONITOR BIT, WHIOl 
indicates an BXTETOtALLY INITIATED MONITOR IS RUNNING (SEE MCMITOR) 


A NVSUB CALL THAT PASSES DSPLOCK AND THE EXTEIWAL MONITOR BIT ENDS CCD 
MONITOR. 


DSPLOCK Is THE INTERLOCK FOR USE OF KEYBOARD AND DISPLAY SYS1BI WHICH 
LOCKS OUT INTERNAL USE WBCEVER THERE IS BXTEIBWL KEYBCAPD ACTION. 


NVSUB atOULD BE USED TWICE IN SOCXHSSICN FOR ’PLEASE PERFORM’ SITUATIONS 
(SIMILARLY FOB PLEASE MARC) . FIRST PLACE THE CODED NUMBER EUR WHAT 
ACTION IS DESIRED OF OPERATOR INTO THE REGISTERS REFERRH) TO BY THE 
’CHECKLIST’ NOUN. (X) TO NVSUB WITH A DISPLAY VERB AND THE ’CHECKLIST’ 
NOON. GO TO NVSOB AGAIN WITH THE. ’PLEASE PERFORM’ VERB AND ZEROS IN THE 
LOW T bits. THIS ’PASTES UP’ THE ’PLEASE PEHFOfW’ VERB INTO THE VERB 
LICHTS. 


NVMONOPT IS AN ENTRY SIMILAR TO NvaiB, BUT REOUIHINO AN ADDITIONAL 


I 
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R239181 

R2391B2 

R239183 

11239184 

11239185 

R239180 

B2391BT 

R2391Ba 

R2391B9 

R2392 

R2393 

2394 


accokdino to 

a® OP TKE *PlICc^ Tf^ BI^\ 
than zero, then they will be USED TO blank DA-m Bv*e4i^°^ ^ 

S^" * »«»«> .«» 


20’35 OCT. 28,1968 KOOLADB .089 PAGE 364 
USEHaS PAGE NO. 63 Eo S4 


23945 


3 last 

35B 

2395 





2396 

¥B? 

1 



2397 

FHK 

31 

LAST 

362 

23971 

HEP 

T 

last 

362 

23972 

REP 

6 

LAST 

362 

23973 

VBP 

117 

LAST 

362 

23974 

HOP 

105 

LAST 

359 

2398 

RSP 

46 

LAST 

361 

2399 

RHP 

106 

LAST 

364 

2400 

REP 

1 



24001 

RHP 

4 

lAST 

351 

2401 

RHP 

3 

LAST 

360 

2402 

HEP 

1 



2403 

REP 

10 

LAST 

128 

24031 





24032 

HHP 

3 

LAST 

238 

2404 

RHP 

1 



24041 

REP 

2 

LAST 

238 

24042 





24043 

BBP 

4 

LAST 

364 

2405 

Rep 

1 



2406 

HHP 

56 

LAST 

361 

2407 

REP 

2 

LAST 

318 

24071 

RHP 

2 

LAST 

364 

2412 

HHP 

2 

LAST 

364 

2413 

RBP 

1 




41T0 

359 ’ 7 


4170 

4171 

4172 

4173 

4174 

4175 

4176 

4177 

4200 

4201 

4202 

4203 

4204 

4205 

4206 

4207 

4210 

4211 

4212 

4213 

4214 
0777 

4215 

4215 


22 007 
54 123 
3 4675 
T 1021 
6 1012 
10 000 
0 0002 
3 4712 
6 0002 
55«037 
23o<022 

0 4220 

3 4215 

56 006 
0 0006 

04 007 
55«040 
3 4215 
0 0006 

01 007 
0 2000 


24* 

0 

0 

1 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 


SETUK BIDALM ♦! 
COUNT 02/PIN 


NYSUB LogCH 
NVMCNOPT T3 
CAP 
MASG 
AD 
CCS 
TC 
CAP 

nvsbcgm ad 

T3 . 
LXCH 
TC 

nvsubccm cap 


7 

NVT&5P 

BIT14 

MCMSlvBi 

DSPLOCK 

A 

O 

Q® 

O 

NVOTSM 

MCNSAVE2 

KILMGNGN 

NVSSBBNK 


62101 0 


XCH B8A.NK 
Extend 

BOR superbnk 

TS NVBNICIE4 
CAP PINSUPflT 
Extend 

white superbw 
TC NVSUBB 

ebank= dspcclnt 

NYSBBBNK BBCCN NYSUBi 


PINSUPBT = 


nysbbbnk 


4216 53«040 0 NYSUBEND DxCH NYOTEW 

4217 0 5122 0 TC SUPDxCMz 


2414 HEP 1 41,3506 

241405 HEP 7 lAST 359 TO 360’ 54 


zero NVMCNOPT OPTICNS 


external MONITOR BIT 


DSP SYST BLOCKED. RET TO i+ CALLING LOG 
DSP SYST AyAIIABLE 

2+ CALLING LCC INTO NVOlBM 
STORE NVMCNOPT OPTICNS 
TUHN CN KIU, MCNITOR BIT 


SAVE OLD SUPERBITS 


GO TO NVSUBi THRU STANDARD LCC 


CCNTAINS THE PINBALL SUPEHBItS. 

NVBNKTE'I must r NVOIEM+i 
DTCB with SUPERB it SWITCHING 




838* 


SETIOC ENDROrr *1 
COUNT 41/PIN 
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L PINBALL OAMB BUTTONS AND LIGHTS USBRaiS PAGE NO. 64 Efl S4 

R241412 BLANKDSP BLANKS DISPLAY ACCORDING TO CETION NITSBR IN NVTSMP AS POLLOjlS 
R241415 -4 PULL BLANK, -3 LEAVE MODS, -2 LEAVE MOCE AND VERB, _l BIANK R-S CNLY 



241419 

RHP 

8 

LAST 

356 

41,3506 

6 4716 0 

BLANKDSP AD 

SEVB4 

7, 8, 9, OR 10 <A HAD 0,1,2,OR 3) 

241422 





41,3507 

0 0004 0 


INHINT 


241425 

Ba» 

13 

LAST 

357 

41,3510 

54 124 1 


TS 

CODE 

blank spbcipibd dspeabs 

241429 ISP 

18 

LAST 

344 

41,3511 

4 4677 1 


CS 

BIT12 


241432 H2P 

14 

LAST 

365 

41,3512 

50 124 0 


INDEX 

ctra 


241435 

REP 

28 

LAST 

357 

41,3513 

57«023 1 


XCH 

DSPTAfl 


241439 

REP 

118 

LAST 

364 

41,3514 

10 000 0 


CCS 

A 


241442 BH' 

8 

LAST 

357 

41,3515 

25«018 1 


inch 

NOUT 


241445 





41,3516 

0 3517 1 


TC 

+1 


241449 

REF 

15 

LAST 

365 

41,3517 

10 124 1 


CCS 

CODE 


241452 BEP 

1 



41,3520 

0 3510 0 


TC 

ftANKDSP +2 


241455 





41,3521 

0 0003 1 


RELINT 


241459 

REP 

2 

LAST 

364 

41,35 22 

SO 123 1 


INDEX 

NVTEMP 


241462 





41,35 23 

0 3530 1 


TC 

♦5 


241465 





41,3524 

0 35 25 0 


TC 

+1 

NvraiP HAS -4 (NEVER TOUCH MODHEG) 

241469 

REP 

19 

LAST 

351 

41,3525 

55<«001 0 


TS 

VERBREO 

-3 

2414T2 REP 

14 

LAST 

359 

41,3526 

55«002 0 


TS 

NOUNREO 

-2 

2414T5 


12 

LAST 

339 

41,3527 

55«015 0 


TS 

CLPASS 

-1 

2414T9 

REP 

12 

LAST 

361 

41,3530 

4 4374 1 


CS 

VDi 


241482 

RSP 

5T 

LAST 

364 

41,3531 

54 777 1 


TS 

DSPCCUNT 


241465 

REP 

4 

LAST 

380 

41,35 32 

0 4447 1 


TC 

PLASHOPP 

PROTECT AGAINST INVISIBLE FIASI 

241489 

REP 

1 



41,35 33 

0 3556 1 


TC 

PNTSET -2 

zeros REORET 

2415 

REP 

2 

LAST 

365 

41,3534 

3 3580 1 

NVSOBi 

CAP 

B4TSST 

IN bank 

2416 

RHP 

6 

LAST 

351 

41,35 35 

54 136 1 


TS 

HNTRBT 

®T return TO NVSUBB© 

24161. 

RHP 

3 

LAST 

365 

41,3536 

10 123 0 


CCS 

Nvrmp 

what now 

24162 





41,3537 

0 354 3 0 


TC 

♦4 

NORMAL NVSUB CALL (EXECUTE VN OR PASTE) 

24163 

REP 

19 

LAST 

327 

41,3540 

0 2350 0 


TC 

OODSPALM 


24164 

RBF 

2 

LAST 

365 

41,3541 

0 35 0 6 1 


TC 

BLANKDSP 

Blank display as specified 

24165 

REP 

20 

LAST 

365 

41,3542 

0 2350 0 


TC 

GCDSPALM 


2417 

REP 

5 

LAST 

351 

41,3543 

3 6043 0 


CAP 

LCW7 


2418 

REP 

4 

LAST 

365 

41,3544 

7 0123 0 


mask 

NVT6MP 


2419 

RSP 

193 

LAST 

360 

41,3545 

54 157 0 


TS 

MPAC +3 

TEMP POR NOJN (CANT USE MPAC. DSPDECVN 

2420 

REP 

5 

LAST 

365 

41,3546 

3 0123 1 


CA 

NVTSMP 

OSES MPAC, +1, 4-2 

2422 

REF 

5 

LAST 

351 

41,3547 

54 023 1 


TS 

EDOP 

RKJIT 7 

2423 

RS^ 

6 

LAST 

365 

41,3550 

3 0023 0 


CA 

EDOP 


2424 

RSP 

194 

LAST 

365 

41,3551 

54 160 1 


TS 

MPAC +4 

TmP POR verb (CANT USE MPAC+i . DSPDECVN 

A2425 










USES MPAC, 4.1, +2). 

2426 

RHP 

195 

LAST 

365 

41,3552 

10 157 0 


CCS 

MPAC +3 

TEST NOUN 

2427 

RSP 

1 



41,3553 

0 356 1 0 


TC 

NVSUB2 

IP NOUN NOT 4-0, (30 ON 

2428 

REP 

196 

LAST 

365 

41,3554 

3 0160 0 


CA 

MPAC +4 


2429 

REP 

9 

LAST 

358 

41,3555 

0 2336 0 


TC 

UPDATVfl -1 

IF NOUN = 4-0, DISPLAY VERB . THEN RBTXmN 

24291 

REP 

T4 

LAST 

362 

41,3556 

3 4714 1 


CAP 

zero 

zero reoret SO THAT PASTED VERBS CAN 

24292 

REF 

14 

LAST 

361 

41,3557 

55«013 0 


TS 

reoret 

BE EXECUTED BY OPERATOR. 

2430 

REP 

2 

LAST 

358 

41,3560 

0 4216 0 

ENTSET 

TC 

NVSlflEND 


2431 

REP 197 

LAST 

365 

41,3561 

10 160 1 

NVSUBz 

CCS 

MPAC +4 

TEST VERB 

2432 





41,3562 

0 3566 1 


TC 

♦4 

IF VERB NOT +0, GO ON 
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2433 

REP 

198 

LAST 

365 

41,3563 

3 0157 1 

CA 

MPAC *3 

2434 

REF 

2 

last 

351 

41,3564 

0 2316 1 

TC 

UPOATNN -1 

2435 

REF 

3 

LAST 

365 

41,3565 

0 4216 0 

IC 

NVSLBBND 

2436 

REF 

199 

LAST 

366 

41,3568 

3 0156 0 

CA 

MPAC 

243T 

REF 

200 

LAST 

366 

41,3567 

54 161 0 

TS 

MPAC +5 

2438 

REF 

201 

LAST 

366 

41,3570 

3 0160 0 

C!A 

MPAC +4 

2439 

REF 

10 

LAST 

365 

41,3571 . 

0 2336 0 

TC 

UPDATVB -1 

2440 

REP 

202 

last 

366 

41,3572 

3 0157 1 

CA 

MPAC +3 

2441 

IffiP 

3 

LAST 

366 

41,3573 

0 2316 1 

TC 

UPDATNN -1 

2442 

REP 

75 

LAST 

365 

41,3574 

3 4714 1 

CAP 

ZERO 

2443 

REP 

3 

LAST 

360 

41,3575 

55«014 1 

TS 

LOADSWT 

2444 

REP 

13 

LAST 

365 

41,3576 

55«015 0 

TS 

CLPASS 

2445 

REP 

15 

LAST 

365 

41,3577 

55«013 0 

TS 

RECMET 

2446 

REF 

203 

LAST 

366 

41,3600 

3 0161 1 

CA 

MPAC +5 

244T 

REP 

204 

LAST 

366 

41,3601 

54 156 1 

TS 

MPAC +2 

2448 

REP 

3 

LAST 

318 

41,3602 

0 2035 0 

ENCWVSBi TC 

ENTPASO 

R2449 

IP internal MACH CADR TO BE SPECIFIED, 

MPACtZ WILL BE PLACED INTO 

R2450 

2451 

NOUNCADR IN ©(TPASO 
REP 4 LAST 366 

(INTMCTBS 

4220 

) . 

SETLOC NVSUBEND +2 

24515 

REP 

4 

LAST 

384 TO 

364’ 

24 48* 

(30UNT 

02/PIN 

A2452 

2453 

REF 

26 

LAST 

339 

4220 

3 4674 0 

kilmckck cap 

BITi5 

2454 

REF 

8 

LAST 

364 

4221 

55*021 1 

TS 

MOISAvEi 

A2455 

2458 

REP 

107 

LAST 

364 

4222 

0 0002 0 

TC 

0 


R2459 LCWDSTAT *0 INACTIVECvrAITINO FOR DATA) . SET BY NVSUB 

B2460 +1 PROCEED NO DATA. SET BY SPECIAL VERB 

R2461 -1 TERMINATE SET BY SPECIAL VERB 

R2462 -0 DAW IN SET BY END OF LOAD ROUTINE 

R2463 OR RESEQUENCE SET BY VERB 32 

R2464 L TC E54DIDLE (FIXED FIXED) 

R246S ROUTINES THAT REQUEST UMDS THROUGH NVSUB SHOULD USE EHDIDIE WHILE 
R2466 WAITING FOR THE DAW TO BE LCttDm. ENDIDLE PUTS CURRENT JOB TO SLEEP. 
R246T EHDIDLE CANNOT BE CAILED FROM ERASABLE OR F/F MEMORY, 

R2488 SINCE JOBSLEEP AND JQBwAKE CAN HANDLE ONLY FIXED BANKS. 

R2469 RECALTST TESTS LOADSWT AND WAKES JOB UP TO, 

R24T0 L+1 FOR TEMINATE 

R24T1 L<-2 for PROCEED WITHOUT DAW 

R24T2 L+3 for DAW IN, OR RESEOJENCB 

R2473 IT DOES NOniINO IF LOADSTAT INDICATES WAITING FOR DAW. 


USEIUS PAGE NO. gs 


EO 34 


IP verb = +0, DISPLAY NOUN. THEN RETURN 

TSMP FOR MACH CADR TO BE SPEC. (DSPDECVN 
USES MPAC, +1, +2) 

IF BOTH NOLW AND VERB NOT +0, DISPLAY 
BOm AND GO TO ENTPASO . 


SET FOB waiting FOR DAW CONDITION . 

SET REQRBT FOB PASS 0 . 

RESTORES MACH CADR TO BE SPEC TO MPAC+2 
FOR USE IN INTMCTBS (IN ENTPASO). 


force bit 15 OF MCNSAvEl TO 1. 

THIS IS THE KIIL MCNITOH BIT. 
TURN OFF bit 14, THE EXTERNAL 
MCNITOB bit. 
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ENDIDLB AEffilTS CStITH COCn 01208) IP A S3CCKD JOB ATISOTS TO GO TO SLEEP 
IN PINBALL. IN PAHTICOLAH, IP AN ATISrPT IS )SaS TO GO TO ETOJIDLE VH2I 
1 ) CAimSTOa NOTr t-O. THIS IS 1K2 CAS t2SKS TKB CAPACITY OP ECTIDLB IS 
EXCEEDED. (+-NZ INDICATE A JOS IS ALKSADT ASLEEP DUB TO EKDIDLE.) 
a) DSPLIST NOr= *0. THIS INDICATOS A JOB IS ALBSADT ASLEEP DUS TO 

HvsiBusaf. 


2480 

BBP 

108 

LAST 

366 

4223 

22 002 

0 

BOIIDLE LXCM 

Q 

RBIUIN ADDRESS INTO L. 

2481 

REP 

1 



4224 . 

0 4234 

0 

TO 

ISCAOR^-O 

ABORT IP CADHSTOR NOT= +0 

2482 

HEP 

1 



4225 

0 4240 

0 

TC 

ia.isT*o 

ABORT IP DSPLIST NOD: +0 

2483 

REP 

41 

LAST 

352 

4228 

3 0001 

0 

CA 

L 

DQfT SET DSPLOQc TO 1 SO CAN USE. 

2484 

REP 

4 

LAST 

265 

4227 

7 4747 

0 

MAac 

Lorio 

ENDIDLB WITH W^SOB INITIATED MCNITOR. 

2485 

REP 

1 



4230 

6 0004 

0 

AD 

pbank 

SAMB SIBATEGT FOR CADR AS MAkECADR. 

2486 

FBP 

T 

LAST 

362 

4231 

55«042 

1 

TS 

CADHSTOH 


248T 

HEP 

1 



4232 

0 5070 

0 

TC 

JCBSLETP 


2488 

HEP 

41 

LAST 

382 

4233 

0 5112 

0 

BiDIMST TC 

BJDOPJOB 


2489 

REP 

8 

LAST 

36T 

4234 

11«042 

1 

ISCADR+O CCS 

CADHSTOR 

ABORTS CCCDE 01206) IP CADHSTOR NOT= +0 

2490 

REP 

1 



4235 

0 4243 

0 

TC 

DSPABORT 

HEmiMS IF CALWSTOR = +0. 

2491 

REP 

109 

LAST 

38T 

4236 

0 0002 

0 

TC 

0 


2492 

REP 

2 

LAST 

367 

4237 

0 4243 

0 

TC 

DSPABORT 


2493 

HEP 

2 

LAST 

188 

4240 

11«043 

0 

la^isTto CCS 

DSPLIST 

ABORTS fCCDE 01206) IP DSPLIST NOTr- +0. 

2494 

BBP 

3 

lAST 

367 

4241 

0 4243 

0 

TC 

DSPABORT 

HEUaWS IF DSPLIST = *0. 

2495 

REP 

110 

LAST 

367 

4242 

0 0002 

0 

TC 

O 


2496 

REP 

2 

LAST 

358 

4243 

0 5622 

1 

DSPABORT TC 

POQDOO 


2497 





4244 

01206 

1 

OCT 

01206 



JAMtSH ALLOTS PROTOAMS TO PBHFOEN THE TERMINATE PLNCTICN. 
IT DOES BJDCFJOB. 


2500 

HEP 

3 

LAST 

364 

4245 

3 4215 

0 

JAMIEHM 

CAF 

PINSOPBT 

2501 





4246 

0 0006 

1 


EXTEND 


25011 

REP 

5 

LAST 

364 

4247 

01 007 

1 


roiTB 

SUPEBBNK 

25012 

REP 

1 



4250 

3 4256 

1 


CAP 

34DEC 

25013 

REP 

16 

LAST 

386 

4251 

55«013 

0 


TS 

HEQRBT 

2502 

REF 

13 

LAST 

365 

4252 

4 4374 

1 


CS 

VDl 

2503 

RBF 

58 

LAST 

365 

4253 

54 777 

1 


TS 

Dspccurr 

2504 

REP 

30 

LAST 

362 

4254 

0 4574 

0 


TC 

POSTJIWP 

2505 

US' 

2 

LAST 

321 

4255 

61351 

1 


CADR 

VBTEBM 

2506 





4256 

00042 

1 

34DBC 

DEC 

34 


LEAVE E^rIER set FOB ENTPASSO . 


JAmtOC ALLOWS PROGRAMS TO PERFORM THE PBOGEHl/PROCEED WIIHCUT DATA 
PUNCTiai. IT DOES E<DOFJOB. 




I 
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2509 REP 4 

2510 

2S101 REP s 
*5102 I«P 1 
*5103 REP IT 
*511 REP 14 
*512 REP 59 
2513 REP 31 
*514 REF 5 


lAsr 3«T 
last 36T 


3 4215 0 JAMPHOC CAP PINSU^ 


20’35 OCT. 28.1960 KOOLADB .069 PAOE 
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last 38T 
tAST 397 
lAST 38T 
IAST 38T 

last 391 


4260 0 0006 1 

4281 01 007 1 

4262 3 4270 0 

4263 55«013 0 

4264 4 4374 1 

4285 54 777 1 

4286 0 4574 0 

4267 61343 1 


Bnam 

•RITE SUPEHBNK 

CAP 33D2C 

TS RE<H!Er 

CS VDi 

TS DSPCOUNT 

TC KSTJOKP 

CAOH VBPROC 


LEAVE HWER ffiT FOR BmPASSO. 


or..,. „ „ 4270 00041 1 33DEC DEC 

BLANKSUB BLANKS ANY Ca-3INATI0N CP Hi H2 H3 
CALL WITH BLANKINO CODS IN A. • . - 

BIT1=1 blanks Rl, BIT2 =i OANKS R 2, BIT3=1 BLANKS R3 
any CCPBINATICN op TKESE bits is ACCEPIH). 


R»36 DSPCarn* is RESKKED to swtb it was in bbforb oanksle was execuied. 


*533 

*5381 

*539 

*540 

*5401 

25402 

*5403 

25404 

A2S41 

*5411 

*5412 

*5413 

2542 

*544 

*545 

25451 

*5452 

2S49 

*5461 

25462 

25463 
K47 


REP 9 
REP 8 
REP 32 
REP 9 
I«P 7 
REP 119 
REP 111 
REP 112 


365 

4271 

7 4716 

1 

BLANKSUB MASK 

fflVEN 

365 

4272 

54 123 

0 

TS 

NVTEMP 

364 

4273 

3 4675 

1 

CAP 

BIT14 

366 

4274 

7 1021 

1 

mask 

MCNSAVEi 

364 

4275 

6 1012 

0 

AD 

DSPLOQc 

365 

4276 

10 000 

0 

CCS 

A 

367 

4277 

0 0002 

0 

TC 

0 

366 

4300 

24 002 

0 

inch 

O 

368 

4301 

10 123 

0 

CCS 

NVTEMP 


4302 

1 4304 

0 

TCP 

♦2 

368 

4303 

0 0002 

0 

7C 

0 

368 

4304 

22 002 

0 

LXCW 

0 


4305 

3 4316 

1 

CAP 

BLNKBBNk 

364 

4306 

56 006 

1 

XC« 

BRANK 


4307 

0 0006 

1 

EXTEM) 


368 

4310 

04 007 

1 

ROR 

SUPERBNK 

326 

4311 

52 131 

0 

Dxcw 

HUP 

368 

4312 

3 4215 

0 

CAP 

PINSUPBT 


4313 

0 0006 

1 

EXTEND 


368 

4314 

01 007 

1 

WHITE 

SUPERBNK 


4315 

0 3406 

0 

IC 

BlNKSUBi 

368 

0777 



EaANK= 

DSPCCUNT 

368 

4316 

60101 

1 

BtNKBBNK BBCCN 

BlNKaiBl 


4317 



B®BLFF EQUALS 



STORE BLANKING CODE IN NVKHP. 


External monitor bit 


DSP SYST BIJXKBD. RET TO 1+ CALLING LOC 

DSP SYST AVAIIABLE 

SET RETURN POR 2^- CALLING LOC 


NOIHING TO BIANK. RET TO 2 * CAILING LOC 
SET RETURN POR 2 ♦ CALLLNG LOC 




SAVE Oi) SUPERBITS. 


2550 REF 1 40,3406 

25505 US' 8 LAST 360 TO 394’ 35 774* 


SETLOC ENDRRIDS 
COUNT 40/pin 




I 


I 


1 
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2551 

REE 

61 

last 

368 

40,3406 

3 

0777 

0 

BLNKSLBi ca 

DSPCOUNT 

SAVE OLD DSPCOUNT EOR LATER HESTORATICN 

25511 

REE 

41 

LAST 

368 

40,3407 

54 132 

0 

T3 

BUE *2 


25512 

REE 

31 

LAST 

360 

40,3410 

3 

4712 

1 

CAE 

BITI 

TEST BITl. SEE IE Rl TO BE BLANKED. 

2552 

REE 

1 



40,3411 

0 

3430 

0 

TP 

1BS19IT 


2553 

REE 

13 

lAST 

352 

40,3412 

3 

4333 

0 

CAE 

RlDl 


2554 

REE 

4 

LAST 

332 

40,3413 

0 

2436 

1 

7C 

SBLANK -1 


2555 

REE 

20 

LAST 

218 

40,3414 

3 

4711 

1 

CAE 

BIT2 

TEST bit 2. SEE IE R 2 TO BE BLANKED. 

2556 

BEE 

2 

LAST 

369 

40,3415 

0 

3430 

0 

7C 

tesibit 


255T 

iffiE 

5 

lAST 

354 

40,3416 

3 

4334 

1 

CAE 

R2 Di 


2558 

I«E 

5 

LAST 

369 

40,3417 

0 

2436 

1 

IC 

5BLAWC -1 


2559 

mp 

15 

LAST 

362 

40,3420 

3 

4710 

0 

CAE 

BIT3 

TEST BIT3. SEE IE R3 TO BE BLANKED. 

2560 

RH? 

3 

LAST 

369 

40,3421 

0 

3430 

0 

1C 

TESIBIT 


2561 

REE 

5 

LAST 

333 

40,3422 

3 

4335 

0 

CAE 

H3D1 


2562 

Br? 

6 

LAST 

369 

40,3423 

0 

2436 

1 

IC 

SBLANK -1 


2563 

WiF 

42 

LAST 

369 

40,3424 

3 

0132 

1 

CA 

BUE +2 

RESTORE DSPCOUNT TO STATE IT HAD 

2564 

BEE 

62 

LAST 

369 

40,3425 

54 777 

1 

TS 

DSPCOtWr 

BEEORE BLANKSUB. 

2565 

BEE 

43 

LAST 

369 

40,3426 

52 131 

0 

OXCM 

BUE 

CALL L4.2 DIRECTLY. 

2566 

REE 

2 

LAST 

364 

40,3427 

0 

5123 

1 

IC 

SUPDXCHZ +1 

DlCB WITH SUPEHBIT SWITCHING 

2567 

REE 

8 

LAST 

368 

40,3430 

7 

0123 

0 

lESlBIT MASK 

NVTE«rP 

NVTB4P' CONTAINS BLANKING CODE. 

2568 

BEE 

120 

LAST 

368 

40,3431 

10 

i 000 

0 

CCS 

A 


2569 

REE 

115 

LAST 

368 

40,3432 

0 

0002 

0 

IC 

0 

IE CURRENT bit = 1, RETUroi TO L+l . 

2570 

REE 

116 

LAST 

369 

40,3433 

50 

002 

0 

INDEX 

0 

IE CURRENT bit = 0, RETURN TO L+3. 

2571 





40,3434 

0 

0002 

0 

IC 

2 



25T2 40,3435 BOBSUBl EQUALS 

R2ST205 DSPM4 DOGS NOT DISPLAY MODnBO DIBECTLY. IT PUTS IN EX0C BEQUEST WITH 
i(25T206 PHIO 30000 PCH DSPM4JB AND REIUIWS TO CALLER. 

B2ST20T IE MQDBEG CONTAINS -0, DSPM4JB BLANKS THE MODE LIOfTS. 

B25T209 DSPMH MUST BE IN BANK 2T OR LOWER, SO IT CAN BE CALLED VIA BANKCALL. 


25721 





07,2440 



bank 

7 

257215 

REP 

1 



04,2000 



SETLOC PINBAIL4 

257217 





04,2537 



bank 


257218 

REP 

1 






CCtNT 

07 /PIN 

25722 

REP 

IIT 

LAST 

369 

04,2537 

56 002 

0 DSPM4 

XCH 

0 

25723 

REP 

205 

LAST 

366 

04,2540 

54 154 

0 

TS 

MPAC 

25724 





04,2541 

0 0004 

0 

INHINT 


25725 

REP 

3 

LAST 

350 

04,2542 

3 4371 

0 

CAE 

CHRPRIO 

25728 

REP 

12 

LAST 

350 

04,2543 

0 5027 

1 

ic 

NOVAC 

25727 

REF 

63 

LAST 

369 

0777 



EBANKr 

DSPCOUNT 

25728 

REP 

1 



04,2544 

03435 

0 

2CADH 

DSPM4JB 

25728 

REP 

1 



04 , 2545 

60101 

1 



257285 





04,2546 

0 0003 

1 

REIHNT 
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2ST29 

I®P 208 

last 

369 

04,2547 

0 0154 1 a(DSP»1 

TC 

MPAC 


R2ST3 

DSPEM PLACE MAJOR MODE CO® 

INTO MODREG 




2ST35 

REP 

1 



40,3435 


ffiTLCC aiDBSlBl 


KT3S 

REP 

• LAST 

388 TO 

369’ 

23 7974 

COUNT 

40/pin 


2ST4 

RESF 

1 



40,3435 

3 4376 1 DSITWJB 

CAP 

W>1 

GBTS HERE THRU DSPM4 

2ST5 

REP 

64 

LAST 

369 

40,3438 

56 777 0 

XCH 

DSPCCIHT 


Z51S 

REP 

1 



40,3437 

54 140 0 

TS 

DSPMWIEM 

WVE DSPCQUNT 

2ST9 

REP 

8 

LAST 

255 

40,3440 

11«011 1 

CCS 

MODREG 


2S80 

REP 

4T 

LAST 

364 

40,3441 

6 4712 1 

AD 

CHE 


25801 

REP 

4 

LAST 

355 

40,3442 

0 3211 0 

TC 

DSPOBCVN 

IP MCDREG IS + OR +0, DISPLAY 

25802 





40,3443 

0 3445 1 

TC 

♦2 

IP MCDREG IS -NZ, DO NOIHINO 

25803 

IffiP 

6 

LAST 

359 

40,3444 

0 25 02 1 

TC 

2BLAMC 

IP MODREG IS -0, blank M4 

2581 

tiBF 

2 

LAST 

370 

40,3445 

56 140 1 

XCH 

DSPMWIB4 

BESTORE DSPCCLKT 

2582 

REP 

65 

LAST 

370 

40,3446 

54 777 1 

TS 

DSPCOCNT 


2583 

REP 

42 

LAST 

387 

40,3447 

0 5112 0 

TC 

ENDOPJCB 



BBCALTST is BriERSD DIKSCILY AFTER DAW IS LCMDED (OR KESEOffiNCE VERB I 

EKBCXHED), terminate verb is ExECuiED, or proceed without data verb is 
BXE fXlIED. IT bakes UP JOB THAT DID TC BTOIDLE. 


E258T IF CADSSTOR NOr= i-o, IT PUTS *0 INTO DSPIXKk, AND TURNS CEP KEY RLffi 
R2S88 LKMT IP DSPLIST IS BNPTY (LEAVES KEY RLSB LIGHT ALCNE IP NOT EMPTY) . 


2589 

REP 

9 

LAST 

367 

40,3450 

11«042 

1 

RECALTST CCS 

CADRSTOR 

2590 


1 



40,3451 

0 3453 

0 


TC 

RECALl 

2591 

RHP 

43 

LAST 

370 

40,3452 

0 5112 

0 


TC 

BJDOPJCB 

2592 

REP 

78 

LAST 

366 

40,3453 

3 4714 

1 

RECALl 

CAP 

zero 

2593 

REP 

10 

LAST 

370 

40,3454 

57-042 

0 


XCH 

cwdrstor 

2594 





40,3455 

0 0004 

0 


INHINT 


»95 

REP 

1 



40,3456 

0 5074 

1 


TC 

JOBwAKE 

2596 

REP 

4 

LAST 

366 

40,3457 

11-014 

1 


CCS 

LOVDSWT 

2597 

HEP 

1 



40,3460 

0 35 02 

0 


TC 

DOPROC 

2598 

REP 

44 

LAST 

370 

40,3461 

0 5112 

0 


TC 

BNDOFJCB 

2599 

RHP 

1 



40,3462 

0 3500 

1 


TC 

DOIEIW 

2600 

REP 

22 

LAST 

357 

40,3463 

3 4711 

l' 


CAP 

TWO 

2601 

REP 

1 



40,3464 

50 064 

0 

RECAL2 

INDEX 

LOCCTH 

2602 

REP 

1 



40,3465 

6 0164 

1 


AD 

LOC 

2603 

REP 

2 

LAST 

370 

40,3466 

50 064 

0 


INDEX 

LIXXlTH 

2604 

REP 

2 

LAST 

370 

40,3467 

54 164 

0 


TS 

LOC 

26041 

REP 

IS 

LAST 

365 

40,3470 

3 1002 

1 


CA 

N<X)NREG 

26042 

REP 

42 

LAST 

367 

40,3471 

54 001 

1 


TS 

L 

26043 

REP 

20 

LAST 

365 

40,3472 

3 1001 

1 


CA 

VERBRBG 

26044 

REP 

3 

LAST 

370 

40,3473 

50 064 

0 


INDEX 

Loccm 

26045 

BBF 

207 

LAST 

370 

40,3474 

52 155 

1 


DXCH 

MPAC 

2605 





40,3475 

0 0003 

1 


REI,1NT 



NOHAAL EXIT IF KEYBOARD INITIATED 


+ PROCEED WITHOUT DATA 
PATHALOGICAL CASS E5(IT 
- TEKHINATE 
-0 data in or RBSEXDENCE 


LCD IS + FOR BASIC JOBS 


SAVE VERB IN MPAC, NOlH IN MPAC+i AT 
TIME OP RESPCNSE TO EMDIDIE FOR 
POSSIBIE later testing BY JOB THAT HAS 
BEEN WAkED up. 









ASSENBLB HEVISIQM 248 OP AOC PROGRAM CQU»3US Blf NASA 2021111-041 
PINBALL OAMB BunONS AND LIOfTS 


20’35 OCT. 28,1968 KOOLADB .089 PAOB JTl 
USBBaS PAOB NO. TO BO S4 


2808 

REP 

6 

LAST 

362 

40,3476 

0 

4473 

0 

RECAL3 

TC 

HELDSP 

280T 

REP 

45 

LAST 

3T0 

40,3477 

0 

5112 

0 


TC 

fSOXFJCB 

2608 

REP 

TT 

LAST 

3T0 

40,3300 

3 

4714 

1 

DOXBHM 

CAP 

ZERO 

2809 

REP 

1 



40,3501 

0 

3464 

1 


XC 

RECAL2 

2810 

REP 

48 

LAST 

3T0 

40,3502 

3 

4712 

1 

DOPROC 

CAP 

(MB 

2611 

REP 

2 

LAST 

371 

40,3503 

0 

3464 

1 


1C 

RBCAL2 




ASSSfflLE KEVISIQN 349 CF AOC PROCS'AM COLOSSUS BY NASA 2021111-041 

PINBALL cw« Buttons and licmts 


20’35 OCT. 28,1968 KOOLADB .089 PAOB 372 



USBRoS PAOB NO. 71 


Eo S4 


P2612 

MISCELLANEOUS 

sehvice boutines in fixed/fixbd 




2613 

HEP 

1 



4317 


SETLOC BTOBLPP 


2613S 

HEP 

5 

LAST 

366 ‘ 

TO 168’ 

63 111* 

COUNT 

02/PIN 


R2614 

SETNCADR 

E CADR arrives in a. IT IS STORED IN NOUNCADB. EBANK BITS 

R2615 




Abb 

set. b ai«ss is derived and 

PUT INTO NQUNADD. 


2816 

BBP 

8 

LAST 

352 

4317 

55«017 1 SETNCADR T3 

NOUNCADB 

STORE ECADB 

2617 

HEP 

16 

last 

296 

4320 

54 003 0 

T3 

fflANK 

set hiank bits 

2618 

BEP 

1 



4321 

7 4373 0 

mask 

LOj78 


2619 

BEP 

1 



4322 

6 4744 1 

AO 

OCT1400 


2620 

BEP 

29 

LAST 

347 

4323 

54 145 0 

TS 

NCUNADD 

PUT E ADRES INTO NQUNADD 

2621 

US' 

118 

LAST 

369 

4324 

0 0002 0 

TC 

0 


R2622 

SETNADD 


gets E CADB PRCM NOUNCADB, SETS fflANK BITS. DEBIVES 


R2623 




B ADHBS AND PUTS IT INTO NOUNADD 




2624 

REP 

9 

LAST 

372 

4325 

3 1017 0 SETNADO 

CA 

NOUNCADB 


2625 

REP 

7 

LAST 

341 

4326 

1 4320 0 

TCP 

SETNCADR ♦! 


112626 

SEMANK 


E CADB arrives 

IN A. EBANK BITS ABE ffiT. 

E ADRES IS 


R2627 




derived and LEFT IN A. 




2628 

REP 

17 

LAST 

372 

4327 

54 003 0 SETEBANK T3 

EBANK 

SET EBANK BITS 

2629 

REP 

2 

LAST 

372 

4330 

7 437 3 0 

mask 

LOWS 


2630 

REF 

2 

LAST 

372 

4331 

6 4744 1 

AO 

OCTlAOO 

E ADRES LEFT' IN A 

2631 

REP 

119 

LAST 

372 

4332 

0 0002 0 

TC 

0 


2632 





4333 

00016 0 BlDl 

OCT 

16 

THESE 3 CCNSTANTS FORM A PACKED TVVBtE 

2633 





4334 

00011 1 R 2 Di 

OCT 

11 

DCNT separate. 

2634 





4335 

00004 0 R 3 D 1 

OCT 

4 


2635 

REP 

7 

WST 

358 

4336 

54 020 1 RIGHTB 

TS 

CYR 


2836 

REP 

8 

LAST 

372 

4337 

4 0020 1 

CS 

CYR 


2837 

REP 

9 

LAST 

372 

4340 

4 0020 1 

CS 

CYR 


2638 

REP 

10 

LAST 

372 

4341 

4 0020 1 

CS 

CYR 


2639 

REF 

11 

LAST 

372 

4342 

4 0020 1 

CS 

CYB 


2640 

REP 

12 

LAST 

372 

4343 

56 020 0 

xc« 

CYR 


2641 

REF 

120 

LAST 

372 

4344 

0 0002 0 

TC 

0 


2642 

REP 

13 

LAST 

356 

4345 

54 022 0 LEPre 

TS 

CYL 


2643 

REP 

14 

LAST 

372 

4346 

4 0022 0 

CS 

CYL 


2644 

REF 

15 

LAST 

372 

4347 

4 0022 0 

CS 

CYL 


2645 

BEF 

16 

LAST 

372 

4350 

4 0022 0 

CS 

CYl, 








L PINEMU^ OAMB BimCNS AND LIGHTS USBRoS PAGE NO, T2 Bo S4 


MAS 

HEP 

IT 

LAST 

3T2 

4351 

4 0022 

0 


cs 

C7L 


284T 

EBP 

16 

lAST 

373 

4352 

56 022 

1 


XCH 

CYL 


2648 

EBP 

121 

LAST 

3T2 

4353 

0 0002 

0 


TC 

0 


2849 





4354 

6 0000 

1 

SLEPT5 

DOUBLE 



2650 





4355 

6 0000 

1 


double 



2651 





4356 

6 0000 

1 


DOUBLE 



2652 





4357 

6 0000 

1 


DOUBLE 



2653 





4360 

6 0000 

1 


DOlBLB 



2654 

BEP 

122 

LAST 

373 

4361 

0 0002 

0 


TC 

0 


2655 





4362 

00037 

0 

LOWS 

OCT 

37 

THESE 3 CCNSTANTS FORM A PACICED TABLE 

2656 





4363 

01740 

0 

HIDs 

OCT 

1740 

DCNT separate. 

265T 





4364 

76000 

0 

HIS 

OCT 

76000 

MUST STAY HEBE 

2658 

BEP 

13 

LAST 

369 

4365 

0 5027 

1 

tcncvac 

TC 

NGVAC 


2659 

BEP 

13 

LAST 

350 

4366 

0 5140 

1 

TCwAIT 

TC 

WAITLIST 


2660 

BEP 

14 

LAST 

350 

4367 

0 5213 

1 

TCTSKGVH IC 

TASGCVER 


2661 

BEP 

13 

LAST 

261 

4370 

0 5042 

1 

tcpindvc tc 

PINDVAC 


2662 





4371 

30000 

1 

CHBPHIO 

OCT 

30000 

EXEC priority op CMARIN 

2663 





4372 

03777 

0 

LOWll 

OCT 

3777 


2664 

BEP 

6 

LAST 

341 

4372 



B12-1 

EQUALS IXWll 


2665 





4373 

00377 

1 

LOWS 

OCT 

377 


266T 





4374 

00023 

0 

VDi 

■ OCT 

23 

THESE 3 CCNSTANTS FOTOI A PACKED TABLE. 

2668 





4375 

00021 

1 

NDi 

OCT- 

21 

DCNT SEPARATE. 

2669 





4376 

00025 

0 

W>1 

OCT 

25 


26T0 





4377 

00012 

1 

BINCCN 

DEC 

10 


26T1 

BEP 

28 

LAST , 

317 

4400 

3 4704 

0 

PALTCN 

CA 

Birr 

TURN CN OPERATOR ERROR LItHT 

26T2 





4401 

0 0006 

1 


.EXTEND 



26T3 

BEP 

11 

LAST 

362 

4402 

05 011 

1 


WOR 

DSALMCtrr 

bit 7 OF CHANNEL 1-1 

26T4 

BEP 

123 

LAST 

373 

4403 

0 0002 

0 


TC 

0 


26T5 

BEP 

29 

LAST 

373 

4404 

4 4704 

1 

PALTOP 

CS 

BIT! 

TUroi OFF OPERATOR ERROR LKHT 

26T8 




!• 

4405 

0 0006 

1 


EXTEND 



26TT 

BEP 

12 

LAST 

373 

4406 

03 011 

1 


WAND 

DSALMCUT 

bit- 7 OF CHANNEL n 

26T8 

BEP 

124 

LAST 

373 

4407 

0 0002 

0 


TC 

0 


2679 

BSP 

IT 

last 

359 

4410 

3 4706 

1 

BHDSPCN CAP 

bits 

TURN ON key RBCEASE I,IGHT 

2680 





4411 

0 0006 

1 


EXTEND 



2681 

BEP 

13 

LAST 

373 

4412 

05 011 

1 


WOR 

DsAimrr 

bit 5 OF channel 11 

2682 

BEP 

125 

LAST 

373 

4413 

0 0002 

0 


TC 

0 



H ASSaBLE REVISIW 249 OF AQC PROGbAM COLOSaffl BY NASA 2021111-041 20-35 OCT. 28.1988 KOOIADB .069 PAGE 3T4 


L 

PINBALL OAtB 

Buttons and lkhts 





USER«S page NO. 73 Eo S 4 

2683 




4414 

0 0006 

1 

lodsampt extend 



2684 

REF 10 

LAST 

267 

4415 

3 0025 

0 


DCA 

TBe2 


2685 

REF 5 

LAST 

276 

4416 

52 014 

0 


DXCH 

SAMPTEB 


2686 

REF 126 

LAST 

373 

4417 

0 0002 

0 


TC 

0 


2687 




4420 

0 0008 

1 

TPSLl 

EXTEND 


SHIFTS MPAC, +1, +2 LEFT 1 

2688' 

REF 208 

LAST 

370 

4421 

3 0158 

0 


DCA 

MPAC 4.1 

LEAVES CVFIND SET TO +/- 1 FOR OFAJF 

2689 

REF 209 

LAST 

374 

4422 

20 156 

1 


DAS 

MPAC ♦! 


2690 

REF 210 

LAST 

374 

4423 

6 0154 

1 


AD 

MPAC 


2691 

REF 211 

LAST 

374 

4424 

26 154 

0 


ADS 

MPAC 


2692 




4425 

54 007 

1 


T3 

T 

TS A DOBS NOT OIANGB A CN OFAJF. 

2693 

REF 127 

LAST 

374 

4428 

0 0002 

0 


TC 

0 

NO NET OFAJF 

2694 

REF 7 

LAST 

346 

4427 

54 162 

0 


TS 

MPAC+g 

MPAC 46 SET TO +/-1 FOR OFAJF 

2695 

REF 128 

LAST 

374 

4430 

0 0002 

0 


TC 

0 


R2696 

IF MPAC, 

+1 ARE EACH 

♦NZ OR >0 and CIA) 

=-0, SHCSUMP WRCNGLY GIVES +0. 



R2697 IF MPAC, +i ABE EACJl -Nz OB -0 AND C(A)r+o, SHORIMP WKCt«a.y GIVES +0 
R2698 PRSHRTMP FIXES FIRST CASE CNLY, BY MERELY TESTING CIA) AND IF IT - -0 
R2699 setting RESULT TO -0 ’ 


R2700 (DO NOT USE PRSHBTMP UNLESS MPAC, ♦! ARB EACH +NZ OR +0 AS THEY ARE 
R2701 WHEN THEY CCNIAIN TH E SP CCNSTANTS.) 


2702 

REF 

2 

LAST 

68 

4431 

54 135 

1 

PRSHRTMP TS 

MPTB1P 


2703 

REF 

121 

LAST 

369 

4432 

10 000 

0 

CCS 

A 


2704 

REF 

3 

LAST 

374 

4433 

3 0135 

0 

CA 

MPTS4P 

CIA) ♦, DO REGULAR SIORTMP 

2705 

REF 

8 

LAST 

353 

4434 

1 7257 

1 

TCP 

aiORlMP +1 

CIA) +0, DO REGULAR SHORIMP 

2708 

REF 


LAST 


4435 

1 4433 

0 

TCP 

-2 

CIA) DO REGULAR SIORTMP 

2707 

78 

371 

4436 

4 4714 

0 

Cs 

zero 

CIA) -0, FORCE RESULT TO -0 AND RETURN 

2708 

REF 

212 

LAST 

374 

4437 

54 154 

0 

TS 

MPAC 

2709 

REF 

213 

LAST 

374 

4440 

54 155 

1 

TS 

MPAC +1 


2710 

REF 

214 

LAST 

374 

4441 

54 158 

1 

TS 

MPAC +2 


2711 

REF 

129 

LAST 

374 

4442 

0 0002 

0 

TC 

0 


2712 

REF 

26 

LAST 

292 

4443 

3 4705 

1 

PlAaiCN CAP 

BIT6 

TUrei CN V/N PtASH 

2713 

REF 


LAST 


4444 

0 0006 

1 

EXTEND 


bit 6 OF channel h 

2714 

14 

373 

4445 

05 011 

1 

WOR 

DSAIJ40UT 

2715 

REP 

130 

LAST 

374 

4446 

0 0002 

0 

TC 

0 


2716 

REF 

27 

LAST 

374 

4447 

4 4705 

0 

FLASIOFP CS 

bits 

TURN OFF V/N FLASH 

2717 





4450 

0 0006 

1 

Extend 



2718 

REF 

15 

LAST 

374 

4451 

03 011 

1 

WAND 

dsaimxjt 

bit 6 OF CHANNEL n 

2719 

REF 

131 

LAST 

374 

4452 

0 0002 

0 

TC 

0 


{ 


\ 



ASSBVIM REVISION 249 OP AOC PEOtSWM COLOSSUS BY NASA 2021111-041 
PDBALL GAME BUTTONS AtO LIOTTS 
WTBHNAL USE OP KBYEQASD A"® DISPLAY PROCSIAM 



20’35 OCT. 28,1988 KOOLADB .069 PAOE 375 
USBIUS PAOE NO. 74 Eo S4 


RZT21 USEh hist Sf^fBOXB CALLS TO NVSl® SO THAT THERE IS NO CCNPLICT OP USE OR 
R2T22 OWPUSICM TO OPERATOR. 1113 OLD GHAfflXICIC < INTERNAL/ INTERNAL INTERLOQc) 
R2T23 HAS BEEN RE>KWED AMI IKE INTEK4AL USER NO LONGER HAS THE PHOIECTICN THIS 

R2T24 (VEERED. 

R2T2S BBHE ARE TWO WAYS A JOB CAN EE PUT TO Si£SP BY THE KEYBOARD + DISPLAY 
R2T28 PHIXIBAM. D BY ENDIDLB 

B2T2T 2) by NVSteuSY 

B2T28 THE BASIC CONVENTION IS THAT OILY (MB JOB WILL BE PEIWITIED ASLEEP VIA 

B2J29 THE KEYBOARD + DISPLAY FEaGRA.W AT A TIME. IP A JOB ATTEMPTS TO GO TO 

>2730 SLEEP BY MEANS OP (D OR (2I AM) THERE IS ALREADY A JOB ASLEEP THAT WAS 

>2731 PUT TO SLEEP BY ( 1 ) OR (2), THSt AN ABORT IS CAUSED 

>2732 THE CALLING SEOUENCB FOR NVSUB Is 

>2733 CAP V/N 

>2734 L TC NVSUB 

>2735 1*1 RETUroi HERE IP (B«RATOR HAS INTERva®) 

>2738 t*2 RETURN HEIffl APISH ExECUTKM 

H273T A ROniNE CALLED NVSUSUSY IS PROVIDH) (USE IS OPTIONAL) TO PUT 

>2738 YtX» JOB TO SLEEP UNTIL THE (VERATOR RELEASES THE KEYBOARD + DISPLAY 
>2739 SYSie4. NVSOSUSY ALSO TU5NS ON THE KEY RELEASE LKUT 
>2740 NVSIBUSY CANNOT BE CALLED FKCM ERASABLE OR P/P ^EMORY, 

>2741 8IHI3B JQBSLEEP AND JOE:iA;oB CAN HAMXE ONLY PIXED BANKS 

>2742 THE CALLING SEQLKOTB IS 

>2743 CAP WAKEPCAIW 

>2744 TC NVSUBUSY 

>2745 

>2746 NVSIAJSY IS INTENDED POR USE «HEN AN INTEHNAL PROGRAM PINDS THE OPERATOR 
>2747 IS USING THE KEYBOARD ♦ DISPLAY PROGRAM (BY HIS OWN INITIATION) . IT IS 
>2748 HOT INTENDED FOR USE «KSN (NB INTEKIAL PROGRAM PINDS ANOIHEH INTERNAL 
>2749 PHOSRAM USING THE KBYBCWED ♦ DISPLAY PROGRAM. 

>2750 NVSIBUSY ABORTS (WITH CXES 01206 > IE A SECOND JOB ATreMPTS TO GO TO 
R2TS1 SLEEP IN PINBALL. IN PARTICULAR, IP AN ATTEMPT IS MADE TO GO TO NVSUBUSY 

>2752 

>2753 1) DSPLI ST N OT= +0. THIS IS THE CASE WHERE THE CAPACITY CP THE DSPLIST 

>2754 is BXCESDH). 

>2755 2) CADRSTOR NOTr 4-0. THIS IMIICATBS THAT A JOB IS ALREADY USING 




I 


ASSMLE BEVISiaV 2*9 OP AOC PROGHAM COLOSSUS By NASA 2021111-041 

PINBALL o«« Buttons and licmts 


20’35 OCT. 28,1968 KOOLADB .069 PAGE 376 


OSBBaS PAGE NO. 75 


R2T56 

TC>iDLe. 

(♦-NZ 

indicate a job 

IS already asleep DIB TO BTOIDLE.) 

2T5T 

REP 

1 



4453 

4 4460 0 

PRaWBSY cs 

2K+3 

2TS8 

US' 132 

LAST 

374 

4454 

6 0002 0 

AO 

0 

2759 

REF 

2 

LAST 

367 

4455 

6 0004 0 

AD 

PBANK 

2760 

REP 

32 

LAST 

368 

4456 

0 4574 0 

NVSUBUSY TC 

POSTJLMP 

2761 

REP 

1 



4457 

10550 0 

CAI» 

NVSUBSYl 

2762 





4460 

02003 0 

2K+3 OCT 

2003 


SPECIAL ENTRANCE POR ROUTINES IN PIXED 
B*»CS CNLY rasiRINO THE PCADR OPCLOC 
FRCM WHICH THE TC PRBSVBsy WAS DONE) -2 
TO BE eiTERH). 


R2T625 NVSlESYl MUST BE IN BANK 27 OR LOVER, SO IT WILL PUT CALLER TO SLEEP 
R2T626 WITH HIS PRCffER SUPERBITS. 


2763 

REP 

1 



0432550 



SETLOC ENDSPMA 

27635 

REF- 

2 LAST 

369 TO 

370’ 

9 

9* 

com 

07 /PIN 

2764 

REP 

43 

LAST 

370 

04,2550 

54 001 

1 

NVSUBSYl T3 

L 

2769 

REP 

2 

LAST 

367 

04,2551 

0 4234 

0 

TC 

XSCADR+O 

27.70 

REP 

2 

LAST 

367 

04,2552 

0 4240 

0 

TC 

ISLIST+0 

2771 

BBF 

3 

LAST 

352 

04,2553 

0 4410 

0 

TC 

HELDSPCN 

2772 

REP 

44 

LAST 

376 

04,2554 

3 0001 

0 

CA 

L 

2773 

REP 

3 

LAST 

367 

04,2555 

55«043 

0 

T3 

DSPLIST 

2774 

HEP 

2 

LAST 

367 

04,2556 

0 5070 

0 

ENDNVBSY TC 

JCB SLEEP 


ABORT IP CADRSTOR NOr= +0. 
ABORT IF DSPLIST NOr= +0. 


NVSRwAIT IS A SPECIAL ENTRANCE FOR ROUTINES IN FIXED BANKS CNLY. IF 
SYSTEM IS NOT BUSY, IT EXECUTES V/N AND RBTUH7S TO L +1 <L= LOC FRO^ 
WHIW THE TC NVSBwAIT WAS DCNE) . IF SYSTSW IS BUSY, IT PUTS CALLING JOB 
TO SLEEP WITH L -1 GOING INTO LIST FOR EVENTUAL WAKING UP WHEN SYSTHW 
IS NOT BUSY. 


2780 

US' 

1 



4461 



senxc NVSUBUSY +3 


27805 

REP 

6 

LAST 

372 TO 

376’ 

98 209* 

COUNT 

02/PIN 


2781 





4461 

22 007 

0 

NVSBwAIT LXCH 

7 

ZERO NVMCNOPT OPTIONS 

2782 

REP 

9 

LAST 

369 

4462 

54 123 

0 

TS 

NVTEMP 


2783 

REF 

33 

LAST 

368 

4463 

3 4675 

1 

CAP 

BIT14 


27831 

REP 

10 

LAST 

368 

4464 

7 1021 

1 

MAaC 

MCNSAVEl 

external monitor bit 

27832 

REP 

8 

LAST 

368 

4465 

6 1012 

0 

AD 

DSPLOCk 


27833 

REP 

122 

LAST 

374 

4466 

10 000 

0 

CCS 

A 


27834 

REF 

1 



4467 

1 4471 

0 

TCP 

NVSBwn 

BUSY 

2784 

REP 

1 



4470 

1 4200 

0 

TCP 

NVS8CCM 

FREE. NVSUB WIU, SAVE L*1 POR RETURN 

A2785 










after Execution. 

2786 

REP 

133 

LAST 

376 

4471 

24 002 

0 

NVSBwn INtiR 

0 

L+2. PRENVBSY WIU, PUT L-i INTO LIST 

2787 

lEP 

1 



4472 

1 445 3 

0 

TCP 

PRENVBSY 

GO TO SLEEP. 


RELDSP IS USED BY VBPROC, VBTERM, VBRQEXEC, vBROWAIT, VBrHJTSP, EXTENDED 
VERB DISPATCHER, VBRESEO, RECALTST. 

RELDSPl IS USED BY MOVITOR SET UP, VBRELDSP. 


HS? 134 


set DSPIDCk TO +0, TURN REIDSP LIGHT 








ASSEWLE BBVISION 249 OP AGO PROOTAM CQU3SSUS By HASA 2021111-041 
PINBALL, OAMB BUTTONS AND LIOTTS 


2T92 

REP 

1 



2T921 

REP 

34 

LAST 

376 

27922 





27923 

REP 

11 

LAST 

376 

27924 

REP 

12 

LAST 

377 

2793 

REP 

4 

LAST 

376 

2794 





2T95 

REP 

1 



2796 

REP 

79 

LAST 

374 

2797 

REP 

5 

LAST 

377 

2799 

REP 

2 

LAST 

370 

2800 





2801 

REP 

18 

LAST 

373 

2802 





2803 

REF 

16 

LAST 

374 

2804 

REP 

80 

LAST 

377 

2805 

REP 

9 

LAST 

376 

2807 

REP 

2 

LAST 

377 

2808 

REP 

135 

LAST 

378 

2809 

REP 

3 

LAST 

377 

A2810 • 





A2811 





2812 

REP 

8 

LAST 

377 

2813 





2814 

REP 

2 

LAST 

377 

2815 

REP 

81 

LAST 

377 

2816 

REP 

10 

LAST 

377 

2817 

REP 

4 

LAST 

377 



4474 

54 144 

1 


T8 

HELRET 

4475 

4 4875 

0 


CS 

BIT14 

4476 

0 0004 

0 


INHINT 


4477 

7 1021 

1 


MASK 

MCNSAVEl 

4500 

S5«021 

1 


T3 

MCNSAVEl 

4501 

11«043 

0 


CXS 

DSPLIST 

4502 

0 4504 

1 


TC 

♦2 

4503 

0 4507 

1 


TC 

RELDSP2 

4504 

3 4714 

1 


CAP 

ZERO 

4505 

57«043 

1 


XC3I 

DSPLIST 

4506 

0 5074 

1 


TC 

jobwake 

4507 

0 0003 

1 

RBUTSP2 

RELINT 


4510 

4 4706 

0 


CS 

bits 

4511 

0 0006 

1 


EXITS© 


4512 

03 011 

1 


WAND 

DSALMOUT 

4513 

3 4714 

1 


CAP 

2^00 

4514 

55«012 

1 


TS 

DSPLOC^C 

4515 

0 0144 

0 


TC 

RELRET 

4516 

56 002 

0 

RBLDSPl 

XCH 

0 

4517 

54 144 

1 


TS 

RBI,RET 


4520 

11«043 

0 

c«s 

DSPLIST 

4521 

0 4523 

1 

TC 

*2 

4522 

0 4507 

1 

TC 

RELDSP2 

4523 

3 4714 

1 

CAP 

ZERO 

4524 

55«012 

1 

TS 

DSPLCpC 

4525 

0 0144 

0 

TC 

RELRET 

4526 



B©PINBP EQUALS 



20’35 OCT. 28,1968 KOOLADB .069 PAGE 37T 
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ORP, SBABCH DSPLIST 


TURN opp External, monitor bit 


LIST BflTY 


TUIW OFP key RELEASE LIGHT 
(BIT 5 OP CHANNEL n) 


set DSPLOCk to +0. NO DSPLIST SEARCH. 
HJIW KSy RLSS LICHT OFP IP DSPLIST IS 
mpry. leave Ksy rlse Liair alcne ip 

DSPLIST IS NOT EMPTy. 

+ NOT B4PTy. LEAVE KEy RLSE LIGHT ALCNE 
+0 R4PTy. TUreC OFF KEy RLSE LICHT 
- NOT EMPTY. LEAVE KEy RLSE LIGHT ALCNE 
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PINBALL QAl® BUITCNS AND LIGHTS 


20 ’35 OCT. 28,1988 KOOLADE .089 PACE 378 


B28181 PINIEST IS NEHOSD PCXl AUTO CKSC^ (E PINBALL 


USBR«S PAGE NO. fj Bq S4 


28182 REF 2 lAST 230 43,2002 


PINIEST equals LST2FAN 






I 
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PINBALL a«« Buttons and lights 


USBR.3 PAGE NO. 78 


Bo S4 



P2819 

VBTSTLTS turns (W all DISPLAY PANEL LIGHTS. APIER 5 SBC. IT TUreiS 

R2620 

OPP THE 

caution and 

STATUS LIGHTS. 




2821 

HEJF 

1 



41 3 3603 



SETLOC tMHVSBi +1 

28215 

REP 

8 

LAST 

384 TO 366’ 

61 899* 

COUNT 

41/pin 

2822 





41,3603 

0 0004 0 

VBTSILTS INHINT 

2823 

REP 

32 

LAST 

369 

41,3604 

4 4712 0 


cs 

BITI 

2824 

REP 

20 

LAST 

183 

41,3605 

7 1321 1 


mac 

1MODES33 

2825 

REP 

33 

LAST 

3T9 

41,3606 

6 4712 1 


AO 

BITI 

2826 

REP 

21 

LAST 

379 

41,3607 

55«321 1 


T3 

IMODES33 

2827 

REP 

1 



41,3610 

3 3644 1 


CAP 

TSTCCNl 

2828 





41,3611 

0 0006 1 


EjCIEND 

2829 

REP 

IT 

LAST 

377 

41,3612 

05 011 1 


•OEt 

dsalmout 

2830 

REP 

1 



41,3613 

3 3645 0 


CAP 

TSICCN2 

2831 

REP 

29 

LAST 

385 

41,3614 

55OC036 1 


TS 

DSP1AB +11D 

2832 

REP 

20 

LAST 

299 

41,3615 

3 4701 0 


CAP 

BITIO 

2833 





41,3616 

0 0006 1 


Einaro 


2834 

REP 

3 

LAST 

166 

41,3617 

05 013 0 


BOR 

CHAN13 

2835 

REP 

3 

LAST 

312 

41,3620 

3 4377 0 


CAP 

TEN 

2836 

REP 

1 



41,3621 

54 117 1 

TSTLTSl 

TS 

EHCNT 

2837 

REP 

1 



41,3622 

4 3642 0 


CS 

FULLDSP 

2838 

REP 

2 

LAST 

379 

41,3623 

50 117 0 


INDEX 

BHCNT 

2839 

REP 

30 

LAST 

379 

41,3624 

55«023 0 


TS 

DSPTAB 

2840 

REP 

3 

LAST 

379 

41,3625 

10 117 1 


CCS 

EHCNT 

2841 

REP 

1 



41,3626 

0 3621 1 


TC 

TSILTSl 

2842 

REP 

1 



41,3627 

4 3643 1 


CS 

FULLDSPl 

2843 

REP 

31 

LAST 

379 

41,3630 

55«024 1 


TS 

DSPTAB +1 

2844 

REP 

32 

LAST 

379 

41,3631 

55«02T 1 


TS 

DSPIAB +4 

2845 

REP 

33 

LAST 

379 

41,36 32 

S5«031 6 


TS 

DSPTAB +6 

2846 

REP 

3 

LAST 

199 

41,3633 

3 4717 1 


CAP 

ELEVEN 

284T 

REP 

9 

LAST 

385 

41,3634 

S5«016 0 


TS 

NCUT 

2849 

REP 

1 



41,3635 

3 3647 1 


CAP 

aiOLTS 

2851 

REP 

14 

LAST 

373 

41,3636 

0 5140 1 


TC 

WAITLIST 

2852 

REP 

34 

LAST 

379 

1023 



EBANK= 

DSPTAB 

2853 

REP 

1 



41,3637 

03650 1 


2CADR 

TS1LTS2 

2853 

REP 

1 



41,3640 

62102 0 




2854 

REP 

46 

LAST 

371 

41,3641 

0 5112 0 


TC 

BIDCFJCB 

A2855 










A2856 










2857 





41,3642 

05675 0 

FULLDSP 

OCT 

05675 

2858 





41,3643 

07675 1 

FULLDSPl 

OCT 

07675 

2859 





41,3644 

00175 1 

TSTCCNl 

OCT 

00175 

A2860 










A2861 










2862 





41,3645 

40650 0 

TSTCCN2 

OCt 

40650 


SET bit 1 OP IMODES33 SO IMLMGN WCNT 
TURN OUT ANT LAMPS. 


TUIW CN UPLINK ACTIVITY, TEyiP, KEY RLSE, 
V/N FLASH, OPEHATOB ERROR. 

TUW CN NO ATT, GIMBAL LOCK, TRAtScER, 
PROD ALM. 

TURN CN TEST ALARM CUIBIT 


TUro< CN 3 PLUS SIGNS 


DSPLOCk IS LEFT BUSY (FRCM KEYBOARD 
acticn) lntil tsti,ts3 to insure that 
LiaiTS TEST WIIE BE SEEN. 

DISPIAY AUj 8’S 
DISPIAY ALL B’S AND + 

UPLINK activity, TE^P, KEY RLSE, 

V/N FLA SI, operator ERROR. 

DSPTAB+liD BITS 4, 6. 8, 9. 
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usbbos page no. 


2864 





41,3646 

00115 1 

TSTCais 

OCt 

00115 

0«N 11 bits 1, 3, 4, 7. 

A2865 










UPLINK activity, T»B>, OPERATOR ERROR. 

2866 





41,3647 

00764 1 

aiOLTS 

ocr 

764 

5 SEC 

286T 

HEP 

4 

last 

369 

41,3650 

3 4371 0 

TSTLTS2 

CAP 

CHHPRIO 

CALLS) BY waitlist 

2868 

REP 

14 

LAST 

373 

41,3651 

0 5027 1 


IC 

noyac 


2869 

REP 

35 

LAST 

379 

1023 



EBANK= 

DSPTAB 


28T0 

HEP 

1 



41,3652 

03655 1 


2CADR 

TSILTS3 


28T0 

REP 

1 



41,3653 

62102 0 





28T1 

REP 

15 

LAST 

373 

41,3654 

0 5213 1 


TC 

WacCVER 


28T2 

REP 

1 



41,3655 

4 3646 1 

TSTL,TS3 

CS 

TSTCCN3 

CALLED BY executive 

28T3 





41,3656 

0 0004 0 


INHINT 


2874 





41,3857 

0 0006 1 


E)CIBro 


turn opp uplimc activity, T&tP, 

2BTS 

REP 

IB 

LAST 

379 

41,3660 

03 011 1 


«AND 

dsalmout 

OPERATOR ERROR. 

2876 

HEP 

21 

LAST 

379 

41,3661 

4 4701 1 


CS 

Bino 

TUTO) OFF TEST ALARM OUIBIT 

2877 





41,3662 

0 0006 1 


EXTB© 



2878 

REF 

4 

LAST 

379 

41,3663 

03 013 0 


HAND 

CHAN13 


28781 

REP 

22 

LAST 

297 

41,3664 

3 4707 0 


CAP 

BIT4 

make no ATT FOLLOei BIT 4 OP CHANNEL 12 

28782 





41,3665 

0 0006 1 


EXTBJD 


tNO ATT LIGHT CN IP IN COARSE ALIGN) 

28783 

REP 

23 

LAST 

243 

41,3666 

02 012 0 


RAND 

CHAN12 


2879 

REP 

27 

LAST 

366 

41,3667 

6 4674 0 


AD 

BITlS 

TUIH OPP AUTO, HOLD, FREE, SPARE, 

2880 

HEP 

36 

lAST 

380 

41,3670 

55«036 1 


T3 

DSPTAB ♦iiD 

GIMBAL LCQC, SPARE, TRACKER, PROG ALM 

2881 

REP 

1 



41,3671 

4 3713 0 


CS 

13-11,1 

SET BITS TO INDICATE ALL LAMPS OUT. TEST 

2882 

HEP 

22 

LAST 

379 

41,3672 

7 1321 1 


HAaC 

IMGDES33 

LIGHTS CCMPLBTE. 

2883 

HEP 

T 

LAST 

251 

41,3673 

6 4763 1 


AD 

PHIOis 


2884 

REP 

23 

LAST 

380 

41,3874 

55«321 1 


TS 

IM0DeS33 


2885 

HEP 

1 



41,3675 

4 3714 1 


CS 

OCTS5000 


2886 

RH' 

38 

LAST 

193 

41,3878 

7 1320 0 


MAa< 

IMODESSO 


2887 

REP 

2 

LAST 

155 

41,3677 

6 4762 0 


AD 

PRIOis 

15000. 

2888 

REP 

39 

LAST 

380 

41,3700 

55*320 0 


TS 

IMOD6S30 


2889 

REP 

33 

LAST 

218 

41,3701 

4 1331 0 


CS 

OPTMODES 


2890 

REP 

30 

LAST 

373 

41,3702 

7 4704 1 


MAaC 

bitt 


2891 

REP 

34 

LAST 

380 

41,3703 

27«331 0 


ADS 

OPTMODES 


2893 





41,3704 

0 0003 1 


RELINT 



2894 

REP 

53 

LAST 

359 

41,3705 

0 4555 0 


IC 

BANKCALL 

REDISPLAY C(MODHEG) 

2895 

REF 

1 



41,3706 

10537 1 


CADR 

DS»W 


2896 

REP 

4 

LAST 

384 

41,3707 

0 4220 0 


iC 

kilmcncn 

TURN CM KIIJj MCNITOR BIT. 

2897 

HEP 

5 

LAST 

365 

41,3710 

0 4447 1 


TC 

PLASIQFP 

TURN OFF V/N PLASI. 

2898 

REP 

33 

LAST 

376 

41,3711 

0 4574 0 


TC 

POSTJIMP 

DOBS RELDSP and GOES TO PINHRNCH IF 

2899 

HEP 

1 



41,3712 

61372 0 


CADR 

TSTLTS4 

ENDIDLE IS AWAITING WBRATOR RESPONSE.. 

2901 





41,3713 

16001 1 

13-11,1 

OCT 

16001 


2903 





41,3714 

55000 1 

CC355000 

OCT 

55000 


2904 





41,3715 


BTOPINSZ equals 




I 
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P2305 Error lkmt reset (rsbt) turns opp, 

R2806 WLINK ACTIVITY. AUTO, HOLD, PRES, OPERATOR ERROR, 

II290T PROG ALM, TRAQ®R PAIL. 

R2908 lEAVES OIKRAL LOCK AND NO ATT ALONE. 

R2909 IT also 2ERCE3 THE 'TEST AlARM’ OUT BIT, WHICH TURNS OPP STBY.HESTAHT. 

R2910 IT ALSO SST3 'CAUTION RESET' TO 1 . 

II2911 IT also FOiaBS bit 12 OP AIL DSPTAB ENTRIES TO 1. 


2912’ 

REP 

2 

LAST 

370 

40,3504 



»1L0C DOPROC +2 


' 2912S 

REP 

10 

LAST 

370 TO 372* 

39 836* 

COUNT 

40/PIN 


2913 

RS' 

3 

LAST 

362 

40,3504 

56 115 1 

ERROR 

XCM 

21/22REO 

RESTORE ORIGINAL C(DSPLOCK) . THUS ERROR 

, 2914 

REP 

11 

LAST 

377 

40,3505 

55«012 1 


TS 

DSPLOCK 

LICWT reset leaves DSPLOCK UNCHANGH). 

2915 





40,3506 

0 0004 0 


IMIINT 


1 2916 

BSP 

22 

LAST 

380 

40,3507 

3 4701 0 


CAP 

bitto 

TUieC CN 'CAUTION RESET’ OUTSIT 

291T 





40,3510 

0 0006 1 


Eicia® 


2918 

REP 

19 

LAST 

380 

40,3511 

05 011 1 


WOR 

DSALMOUT 

bitto chan 11 

2919 

REP 

1 



40,3512 

3 3572 1 


CAP 

CL+NQATT 

LEAVE OIMBAL LOCK AND NO ATT INTACT, 

2920 

REP 

37 

LAST 

380 

40,3513 

7 1036 1 


MAaC 

DSPTAB +iiD 

TUroilNG OPP AUTO, HOLD, FREE, 

2921 

REP 

28 

LAST 

380 

40,3514 

6 4674 0 


AD 

BIT15 

PROG ALARy), AND THACKER. 

1 2922 

HS» 

38 

LAST 

381 

40,3515 

55«036 1 


TS 

DSPTAB tllD 


2923 

HEP 

8 

LAST 

380 

40,3516 

4 4763 0 


CS 

PRIOib 

reset pail bits which (ffiNERATE PRCG 

2924 

REP 

24 

LAST 

380 

40,3517 

7 1321 1 


MAac 

IMCDES33 

ALAIW SO THAT IF THE FAILURE STILL 

2925 

REP 

9 

LAST 

381 

40,3520 

6 4763 1 


AD 

PRIOls 

Exists, the alarm will come back. 

2926 

REP 

25 

LAST 

381 

40,3521 

55«321 1 


TS 

IMCDB333 

292T 

REP 

23 

LAST 

381 

40,3522 

4 4701 1 


CS 

bitto 


2928 

REF 

40 

LAST 

380 

40,3523 

7 1320 0 


MAac 

IMODGS30 


2929 

HEP 

24 

LAST 

381 

40,3524 

6 4701 0 


AD 

bitto 


2930 

REP 

41 

LAST 

381 

40,35 25 

5S«320 0 


TS 

IMODESTO 


2931 

REP 

35 

LAST 

380 

40,3526 

4 1331 0 


CS 

OPTMODBS 


2932 

BSP 

31 

lAST 

330 

40,3527 

7 4704 1 


MAac 

bitt 


2933 

REP 

36 

LAST 

381 

40,3530 

27*331 0 


ADS 

cyrMCDEs 


2935 

REP 

25 

LAST 

381 

40,3531 

4 4701 1 


CS 

bitto 

mrej OFF 'TEST AIAHM’ CUTSIT. 

2936 





40,3532 

0 0006 1 


EXTEND 



2937 

HEP 

5 

LAST 

380 

40,35 33 

03 013 0 


WAND 

CHAN13 


2938 

BBP 

1 



40,3534 

4 3570 1 


CS 

ERCCN 

TURN OFF UPLINK ACTIVITY, 

2939 





40,3535 

0 0006 1 


extend 


OPERATOR ERROR. 

2940 

FBP 

20 

LAST 

381 

40,35 36 

03 011 1 


WAND 

DSAIJ4CUT 


2941 

BBP 

2 

LAST 

353 

40,35 37 

3 4377 0 

TSIAB 

CAP 

BINCCN 

(DEC 10) 

) 2942 

BBP 

4 

•LAST 

379 

40,3540 

54 117 1 


TS 

ERCNT 

ERCNT = CajNT 

2943 





40,3541 

0 0004 0 


INHINT 



2944 

BBP 

5 

LAST 

381 

40,3542 

50 117 0 


INDEX 

ercnt 


2945 

HEP 

39 

LAST 

381 

40,3543 

11«023 0 


CCS 

DSPTAB 


2946 

BBP 

49 

LAST 

371 

40,3544 

6 4712 1 


AD 

cne 


2947 

BS^ 

1 



40,3545 

0 355 2 0 


TC 

ERPLUS 


2948 

BBP 

SO 

LAST 

381 

40,3348 

6 4712 1 


AD 

QJE 


2949 

HEP 123 

LAST 

376 

40,3547 

4 0000 0 

ERWINUS 

CS 

A 


2950 

BBP 

1 



40,3550 

7 3573 1 


MAac 

NOTBITT2 


2951 

BBP 

1 



40,3551 

0 3555 1 


TC 

ERCOM 
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2952 

REP 

124 

LAST 

381 

40,3552 

4 0000 

0 

ehplus 

Cs 

A 


2953 

REP 

2 

LAST 

381 

40,3553 

7 3573 

1 


MAac 

NO]SITl2 


2954 

REP 

125 

LAST 

382 

40,3554 

4 0000 

0 


Cs 

A 

MKMT WANT TO RESET CLPASS, lECBRNCN 

2955 

REP 

6 

LAST 

381 

40,3555 

50 117 

0 

BRCGM 

INDEX 

EHCW 

BTC. 

2956 

REP 

40 

LAST 

381 

40,3556 

55«023 

0 


TS 

dsptab 


295T 





40,3557 

0 0003 

1 


RELINT 



2958 

REP 

T 

LAST 

382 

40,3560 

10 117 

1 


CCS 

EflQlT 


2959 

REP 

1 



40,3561 

0 3540 

0 


TC 

TSXAfl +1 


2960 

REP 

82 

LAST 

377 

40,3562 

3 4714 

1 


CAP 

ffiRO 


2961 

REP 

5 

LAST 

266 

40,3563 

54 375 

1 


TS 

PAILRBO 


29611 

REP 

6 

LAST 

382 

40,3564 

54 376 

1 


TS 

PAILEEG +1 


29612 

REF 

T 

LAST 

382 

40,3565 

54 377 

0 


TS 

PAILRSQ +2 


2962 

REP 

2 

LAST 

80 

40,3566 

55«357 

0 


TS 

SPAIL 


2963 

REP 

4T 

LAST 

379 

40,3567 

0 5112 

0 


TC 

eoXFJOB 


2964 





40.3570 

00104 

1 

BRCCN 

OCT 

104 

CHAN 11 bits 3,7. 

A2965 











UPLINK activity, AND OPERATOR ERROR. 

2966 





40,3571 

00240 

1 

BITS6,8 

OCT 

240 


29665 





40,357 2 

00050 

1 

GL+NCWTT OCT 

00050 

NO ATT AND GIMBAL LOCic LAMPS 

296T 





40,3573 

73777 

1 

NOTBIT12 OCT 

73777 


2968 





40,3574 



BIDPINSl 

Equals 
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L 

R60,R62 



1500 

1501 

1502 

REP 1 

34,2002 

2T,2000 

2T,2000 

BA1« 34 
SE1U3C MWWER 
BA»C 

1503 

REP 1 

1140 

EBANK= TB4PR60 

1504 

R15041 

REP 1 


COUNT 27/R80 


20*35 OCT. 28,1968 KOOLAT® .069 PAGE 383 
USERaS PAGE NO. 1 Eo S4 


R1S0411 R80CS4 
R150413 REV 13 
R1S0415 

1505 REP 

1506 REF 


CONFORMS TO OSOP CHAPTER POUR REVISKW LOGIC 09 JAN 18,1968 


REP 

1 



27,2000 

0 4604 

1 

R80CS4 IC 

makecadr 


REF 

2 

LAST 

383 

27,2001 

55«146 

1 

TS 

TB1PR60 



insert PRIODSP WITH R22 <V06N49) WITH JBININ03 BH0C«JH 


REP 

28 

LAST 

3T4 

27,2002 

3 4705 

1 

REDCMANN cap 

bits 


REP 

6 

LAST 

25T 

27,2003 

7 0101 

0 

MASK 

PIAOi*HD5 

IS 3-axis flag set 

REP 

126 

LAST 

382 

27,2004 

10 000 

0 

CCS 

A 


REP 

1 



27,2005 

1 2013 

0 

TCP 

TCBAIi, 

YES ' 

REP 

9 

LAST 

286 

27,2006 

0 6006 

1 

TC 

INTPI®T 






27,2007 

77624 

1 

CALL 



REP 

j 



27,2010 

56126 

1 


VECPOINT 

TO CCMPUTE PINAL ANGLES 

REP 

2 

LAST 

246 

27,2011 

01156 

1 

STORE 

CPHI 

STORE FINAL ANGLES - CPHI.CIHETA.CPSI 





27,2012 

77776 

1 

EXIT 



REP 

1 



27,2013 

3 2125 

0 

TCBALL CAP 

V06N18 


REP 

54 

LAST 

380 

27,2014 

0 4555 

0 

TC 

bankcall 


REF 

1 



27,2015 

21036 

1 

CADH 

GOPERP2R 

DISPLAY PLEASE PERFORM AUTO MANEUVER 

REF 

1 



27,2016 

0 2114 

1 

TC 

RSlTEST 


HEP 

1 



27,2017 

0 2023 

1 

TC 

REDCMANC 

PROCEED 

REF 

1 



27,2020 

1 2052 

0 

TCP 

EMMANUl 

ENTER I.E. FINISHED WITH BSO 

REP 

1 



27,2021 

0 2056 

0 

TC 

CHKLINUS 

TO CHECK POR PRIORITY DISPLAYS 

REF 

48 

LAST 

382 

27,2022 

0 5112 

0 

TC 

ENDCFJOB 


REF 

29 

lAST 

383 

27,2023 

3 4705 

1 

RHXMANC cap 

bits 


REP 

7 

LAST 

383 

27,2024 

7 0101 

0 

MAaC 

FIAOnWs 

IS 3-axis flag set 

REF 

127 

LAST 

383 

27,2025 

10 000 

0 

CCS 

A 


REF 

1 



27,2026 

1 2034 

0 

TCP 

TCBALLC 

YES 

REF 

10 

LAST 

383 

27,2027 

0 6006 

1 

TC 

INTPRET 






27,2030 

77624 

1 

CALL 



REP 

2 

LAST 

383 

27,2031 

56126 

1 


VECPOINT 

TO CCMPUIE FINAL ANGLES 

REF 

3 

LAST 

383 

27,2032 

01156 

1 

STORE 

CpHI 

STORE ANGLES 





27,2033 

77776 

1 

EXIT 



REP 

7 

LAST 

248 

27,2034 

3 4371 

0 

TaBAl.LC CAP 

PRIOSO 

IS MODE AUTO AND CTt. WC 


I 


I 
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1539 

1540 

1541 

1542 

1543 
154301 


2 LAST 162 


BSP 2 last 383 


1548 

REF 

2 

LAST 

383 

1549 

REF 

55 

last 

383 

1550 

REF 

1 


1551 

REF 

2 

LAST 

383 

1552 

REP 

56 

LAST 

384 

1553 

REF 

1 


1555 

BSP 

3 

LAST 

384 

1565 

REF 

19 

LAST 

261 

1567 

RH' 

1 



1568 

REP 

3 

last 

383 

1569 

REF 

5 

LAST 

357 

1570 

REP 

3 

LAST 

231 

1571 

REF 

19 

LAST 

365 

1572 

HEP 128 

LAST 

383 

157201 

REP 136 

LAST 

377 

157202 I®' 137 

LAST 

384 

157204 

REF 215 

LAST 

374 

15721 

RBP 

13 

LAST 

354 

157212 REF 

2 

LAST 

69 

1573 

REF 

2 

LAST 

215 

1580 

REP 

5 

LAST 

260 


1581 


1586 

REF 

32 

LAST 

381 

1587 

HEP 

1 



1588 

RES' 

216 

LAST 

384 

15881 

RBF 

19 

LAST 

3T7 

158812 RSF 

10 

LAST 

253 

158813 

158814 

REF 

1 



1SS81S 

BSP 

13 

LAST 

261 

158810 HEP 

1 



15882 

BBF 

14 

LAST 

384 

158821 

ICT* 

1 



158822 

HEF 

83 

LAST 

382 


27,2035 

27,2038 

27,2037 

27.2040 

27.2041 

27.2042 

27.2043 

27.2044 

27.2045 
27,2048 

27,2047 

27.2050 

27.2051 

27.2052 

27.2053 

27 . 2054 

27.2055 

27,2058 

27,2057 

27,2060 

27,2081 

27,2062 

27.2083 

27.2084 

27.2065 

27.2066 

27.2067 
27,2070 


0 0006 1 

EXTB® 

06 031 0 

mOR 

CH4N31 

7 7707 1 

MASK 

13.14.15 

0 0006 1 

Ejoero 

1 2043 0 

BzF 

♦2 

1 2013 0 

TCP 

toball 

3 2125 0 

CAP 

V06N18 

0 4555 0 

TC 

BANKCALL 

20602 1 

GADH 

godsph 

0 2056 0 

1C 

Qklinus 

0 4555 0 

STARTWv IC 

BANkCALL 

17547 1 

CADH 

gckanuh 

1 2013 0 

ENDMANUV TCP 

TOBALL 

0 5447 0 

ENDMANUl 1C 

dostnplag 

00124 0 

ADRBS 

3AX1SFLG 

31«146 0 

CAB 

1E4PH80 

0 4577 0 

IC 

BANKJuMP 


4 0100 1 
7 4677 1 
10 000 0 
0 0002 0 

3 0002 0 
54 156 1 

4 6214 1 
6 0133 0 
55«053 1 

0 5301 0 
00071 1 


OIKLINUS Cs PLAGWHD 4 


27.2071 3 4704 0 

27.2072 0 5415 1 

27.2073 0 0156 0 


27.2074 

27.2075 

27.2076 

27.2077 

27.2100 

27.2101 


3 4708 1 
7 0075 1 
0 0006 1 
1 2111 0 

0 5 4 35 0 
00077 1 


RELINUS 


27,2103 00024 1 
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auto, NCH-FIASH N 18 
NOT Auto 


SET UP NCN-FLASHING V06 NI8 


FINISHED maneuver 

reset 3-axis flag 
bit 6 FLAG 5 


• MAac 
CCS 

BIT12 

A 

IS PRIORITY DISPLAY FlAG SET 

1C 

0 

NO - EXIT 

CA 

0 


T3 

MPAC *2 

SAVE REluroi 

Cs 

THREE 

obtain location for restart. 

AD 

BUP2 

HOLDS 0 OP lAST DISPALY 

TS 

IHASEi 


1C 

phaschng 


OCT 

71 

l.TSPOT FOR RELINUS 

CAP 

BIT7 


IC 

LINUS 

GO set bits for priority DISPI 

1C 

MPAC +2 


CAP 

bits 

IS IBACK PIAG CN 

MASK 

FLAGflRDi 


EXTKro 



BzP 

GORHX)20 

NO 

1C 

UPPIAG 


ADRES 

POSPFIAG 

R80 PRIODSP flag 

TC 

UPPIAG 


ADRES 

TORGiFlX; 

for R 52 

CAP 

zero 

reset to ZERO, SINCE 
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158823 REE 

21 

LAST 

253 

27,2105 

55«303 

1 


T9 

OPTIND 

OPTIND VAS SET TO -1 BY V379 

15883 

REP 

1 



27,2108 

3 4761 

0 


CAP 

PH1014 

RESTOHE ORIGINAL PRIORITY 

15884 

REP 

3 

LAST 

249 

27,2107 

0 5103 

0 


IC 

PHIOQINO 


15885 

REP 

3 

LAST 

384 

27,2110 

0 1053 

0 


TP 

TBASEl 


15888 

REF 

6 

LAST 

384 

27,2111 

0 5301 

0 

aOREDO20 

TP 

PHASCHNO 


158BT 





27,2112 

00111 

0 


OCT 

111 

1.11 for PIKLT20 

15888 

REP 

49 

LAST 

383 

27,2113 

0 5112 

0 


1C 

BTOOFJOB 


1589 

REP 

T 

LAST 

3T0 

27,2114 

3 1011 

0 

ReiTEST 

CA 

MODRBO 

ARE WB IN Poo. IP YES THIS MUST BE 

15891 





27,2115 

0 0006 

1 


EjffflND 


VERB49 CH VBRB89 SO DO ENIKXT. 

15892 

REP 

2 

LAST 

383 

27,2116 

1 2052 

0 


Bpp 

BOTilNUl 

RESET 3-AxIS d flUIUrei. USER DOES ENDBCT 

15893 

REP 

4 

LAST 

384 

27,2117 

3 0100 

0 


CA 

PlAOiJBD4 

ARE RE IN R81 (P20> 

1590 

REF 

20 

LAST 

384 

27,2120 

7 4677 

1 


MASK 

BITIZ 


1591 





27,2121 

0 0006 

1 


EXTPND 



1592 

REP 

2 

LAST 

185 

27,2122 

1 4106 

0 


BzP 

GOrOPOCM 

NO 

1593 

REF 

1 



27,2123 

0 4550 

0 


TC 

oorov56 

YES 

1594 





27,2124 

20100 

1 

BIT14+7 

OCT 

20100 


1595 





27,2125 

01422 

1 

V06N1B 

VN 

0618 
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it80,Ra2 


USBRaS PAGB NO^ 


PROGRAM IffiSCRIPTIOM - VSCpOWT 

THIS IN1EHPE3TIVB SJESWrlNB MAy B3 USSD TO POOT A SPACSCrAFT AXIS IN A IKSIIfflD DIKECTION. THE AXIS 
TO E 8 POItTED WIST APFSm As A KALP tWIT DOeLE PSCISHM VECTOH IN aCCSSSIVE LOCATIONS 0 ? ERASABLE NHMORy 
K30IKNIK0 WITH TK3 UKATKW CSILLED SCAXIS. TK3 Ctt-SIESm (E» THIS VECTOa AIS GIVEN IN SPAtSCBAPT COORDINATES. 
TJS DinSCTIOS IN CHICH THIS AXIS IS TO E3 POINiai MIST AppHAa AS A KALE UNIT DOUBLE PBECISICN VEKTOR IN 
SUXSS SIVE UEATIONS 07 EiyiSATlB 13K0ay EEOIKNIBG WITH TKB ADIC3SS CAILED POINTVSM. THE CCKPCNENTS CE THIS 
VEClOa Are given in stable KSOSH coordinates, with this KS^-IATICN VECPOINT CCMkriES A SET OP THHEE GItfflAL 
ANGLES <23 (X::?LE<2ST) (XCTJISTOCOING TO TKB CrOSS-PECDUCT EOiflTICN BETBSai SCAXiS AND POINTVS4 AND STORES THEN 
IN TOWAC) EHTOTiS ESIURNUXS TO TKB CALLER. 

THIS EOIftTICN, HCrSVSl, KAy BRING IKE S/C INTO OLV3AL LOGIC. HKSl POINTING A VECRBl IN THE y-Z PLANE, 
H® TTiANSPOKBEH AXIS, OR Ti3 AOT FOR IKE LEM, TKB PEOnsA.M BILL tXKESCr THIS PHOSLHM By ROTATING THE CROSS- 
PBODlXIr ATTITUDB AEOUT FOEJTVSM By A FIXED A;-?aiPJT sufficient to EODA13 •KS I®SIRED S/C ATTIHJ® OUT OF GIMBAL 
LCPc. IP IKE AXIS TO EB POLNI3D IS KORB THAN 40-6 DTGTSBS Bur LESS THAN 60.5 DEG PRCM IKE +X (OR-X) AXIS, 

THE ADDITIttlAL ROIATION TO AVOID GIMAL UX^C IS 35 DEGISSS. IP THE AXIS IS KOBE THAN 60.5 DSGEES FRCM +X (CR -X) 
THE ADOITICKAL ROTATION IS ^ DSGREBS. TKB 0DC2AL ANGLES CXEKSSPIHDINO TO THIS ATriHCE ARE THEN COMPUTED AND 
STORED AS 23 CO-IPLIKBNT ANGLES IN TTMPAC) B370KB BETURNCaS TO TKB CALLER. 

«Ka< POINTING TKB X-AxIS, OR TKB THRUST VECTOR, CSl ANX VECTOR WITHIN 40.6 DBG OP THE X-AXiS, VECpOINT 
CANNOT (XIESBCr FOR A (SlOSS-FIXIXXJT ROIATICN INTO OIXHAL LOJc. LN THIS CASS A PLATFORM REALIGtMWT WOULD BE 
REQUIESD to POINT THB VECTOR IN THE DSSIRS) DIK2CTICN. AT PE2SSRT NO INDICATION IS GIVEN FOR THIS SITUATION 
EXCEPT that THE FINAL MiraXB GDOAL ANOE IN MPAC +2 IS GS2MSR THAN 59 ISGREES. 


CALLING SEOLESCE - 

1 ) LOAD SCAXIS, POINTVSM 

2) CALL 

vbcpolmt 


RBIUHNS WITH 


1 ) DesiR£D OUIER GIXBAL ANGIE IN MPAC 

2 ) DESIRED INNER GI><aAL ANGLE IN MPAC ♦! 

3 ) DESIRED HIDOLE GL'SAt, ANCIE IN MPAC «.2 
ERASABLES USED - 


1 ) SCAXIS 

2) POINTVSM 
3> MIS 

4> DEL 

5 ) COP 

6) VECtJlEMP 


T» ALL OF VAC AREA 43 


H1651 

1652 REP 

1653 


TOIAL 

27,2000 

27,2126 


SEHXC vBCpt 
bank 
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L II80,RS2 


1654 

RS' 

4 

LAST 

112 

B6,1661 

1655 

REP 

1 




1656 





27,2126 

1657 

REP 

1 



27,2127 

1658 

REP 

1 



27,2130 

1659 





27,2131 

1660 

REP 

2 

LAST 

112 

27,2132 

1661 

REP 

1 



27,2133 

1662 





27,2134 

1663 

REP 

1 



27,2135 

1664 





27,2136 

1665 

HEP 

2 

LAST 

112 

27,2137 

1666 

REP 

3 

LAST 

387 

27,2140 

1667 





27,2141 

1668 





27,2142 

A1669- 






1670 





27,2143 

1671 

REP 

2 

LAST 

112 

27,2144 

1672 





27,2145 

1673 

REP 

1 



27,2146 

1674 

REP 

2 

LAST 

112 

27,2147 

1675 





27,2150 

1676 





27,2151 

1677 

REP 

1 



27,2152 

1678 

REP 

2 

LAST 

387 

27,2153 

1679 





27,2154 

1680 

REP 

3 

LAST 

387 

27,2155 

1681 





27,2156 

1682 





27,2157 

1683 





27,2160 

1684 

REP 

1 



27,2161 

1685 





27,2162 

1686 

REP 

4 

LAST 

387 

27,2163 

1687 

REP 

1 



27,2164 

1688 





27,2165 

1689 

REP 

1 



27,2166 

1690 





27,2167 

1691 





27,2170 

1692 





27,2171 

1693 

REP 

1 



27,2172 

1694 

. REP 

1 



27,2173 

A1695 






1696 





27,2174 

1697 

I»P 

4 

LAST 

387 

27,2175 

1693 





27,2176 

1699 

REP 

1 



27,2177 


COUNT 27A®CPT 


40020 

1 

VBCPOINT STO 

B(V 

03310 

0 


VECQTEMP 

56131 

1 


VECLEAR 

47164 

1 

VECLEAR AxC,2 

BIB 

03320 

0 


MIS 

44376 

0 


READCDUC 

34032 

1 

STCALL 25D 

44405 

0 


CDUTODCM 

61375 

1 

VUMO 

VXM 

03357 

0 


POINTVal 

03321 

1 


MIS 

77656 

1 

UNIT 


00035 

1 

STORE 

28D 

53435 

0 

VXV 

UNIT 

03351 

0 


SCAXIS 

57400 

1 

BOV 

VCOMP 

56256 

0 


PICkAxIS 

17343 

0 

STODL 

COP 

00045 

0 


36D 

50025 

0 

DSU 

tw 

18327 

0 


DPB-14 

56256 

0 


PKScAXiS 

50375 

0 

VLOAD 

DOT 

03351 

0 


SCAXIS 

00035 

1 


28D 

65552 

0 

SLl 

AflCCOS 

77624 

1 

CCMPMATX CAIi 


44530 

1 


DELCCMP 

75160 

1 

AXC.I 

AxC,2 

03320 

0 


MIS 

03425 

1 


DEL 

77624 

1 

CALL 


44304 

0 


WM3 

51545 

1 

DLOAD 

ABS 

00007 

0 


6 

50025 

0 

DSU 

EMI 

16314 

0 


SINGIMID 

56246 

1 


PINDGIMB 


51545 

1 

DLOAD 

ABS 

03351 

0 


SCAXIS 

51025 

1 

DSU 

BPL 

16316 

1 


SINVECl 


SAVE RETURN ADDRESS 

and clear OVEIND 

read the present rou ancxes and 

STORE THEM IN PD25, 26, 27 

S/C AXES TO STABLE M0«ER AXES CMIS) 

RESOLVE THE POINTING DIRECTION VP INTO 
INITIAL S/C Axes ( vp = pointvs^i 


PD 28 29 30 31,32 33 

take ™ Cross prcduct vp x vi 

WHERE VI = SCAXIS 


CHEq< MAGNITLDB 
OP CROSS product 
vector, ip LESS 

THAN B-14 ASSUME 
UNIT OPERATICN 

INVALID.- 


NOW CCMPUTE THE THANSP0R4ATICN PROM 
PINAL S/C AXES TO INITIAL S/C AXES MPI 

CCMPinE THE TRANSPOR^^ATICN PRCM PINAL 
S/C Axes to stabie nember axes 
MPS r MIS MPI 
(IN PD LIST) 


MPS6 = SINCCPSI) S2 

= SIN(59 DEGS) S2 

/CPSI/ lESS THAN 59 DECS 

I.E. DESIRED ATTIILDE NOT IN GIMBAL LOCK 

check TO SEE IP WE ARE POINTING 
THE THRUST AXIS 

SIN 49.4 DEGS $2 
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L 

It80,RS2 




ITOO 

BBP 

2 

LAST 

387 

2T,2200 

ITOl 





2T,2201 

1T02 





27,2202 

1T03 

BSP 

5 

lAST 

387 

27,2203 

1T04 





27,2204 

1705 

BSP 

6 

LAST 

388 

27,2205 

1706 





27,2206 

1707 

BSP 

7 

LAST 

388 

27,2207 

170B 

BSP 

8 

LAST 

388 

27,2210 

1709 





27,2211 

1710 

REF 

1 



27,2212 

1711 





27,2213 

1712 

REP 

5 

LAST 

387 

27,2214 

1713 

REP 

1 



27,2215 

A1714 






A1715 






1716 





27,2216 

1717 

REP 

6 

LAST 

388 

27,2217 

1718 

REP 

3 

LAST 

387 

27,2220 

1719 

REP 

1 



27,2221 

1720 





27,2222 

1721 

REP 

7 

LAST 

388 

27,2223 

1722 

REP 

4 

LAST 

388 

27,2224 

1723 





27,2225 

1724 

REP 

6 

LAST 

388 

27,2226 

1725 





27,2227 

1728 

REP 

1 



27,2230 

1727 

REP 

1 



27,2231 

1728 





27,2232 

1729 

REP 

1 



27,2233 

1730 

REP 

1 



27.2234 

A1731 






1732 





27,2235 

1733 

BEP 

1 



27,2236 

1734 





27,2237 

1735 

BSP 

2 

LAST 

387 

27,2240 

1736 





27,2241 

1737 

REP 

9 

LAST 

388 

27,2242 

1738 

REP 

2 

LAST 

387 

27,2243 

1739 





27,2244 

1740 

REF 

2 

LAST 

387 

27,2245 

A1741 






Ai742 






1743 





27,2246 

1744 





27,2247 

1745 

REP 

1 



27,2250 

1746 





27,2251 

1747 

REP 

1 



27,2252 


56246 

1 


PDOGL>« 

T7775 

1 

VL(»0 


77020 

0 

STUBl 


50442 

0 

STO/L 

MIS *120 

77620 

0 

STTDa 


50450 

0 

STOVL 

MIS 

77626 

0 

SIRDH 


50456 

0 

STOVL 

ms 

03327 

1 


ms 

57444 

1 

BPL 

VC(KP 

56213 

1 


KSA>Ex 

50035 

1 IGS^^ 

VXV 

»«* 

03351 

0 


SCAXIS 

56222 

0 


(JbSCAxIS 


57575 

1 

VLXMO 

VOCMP 

03351 

0 


SCAXIS 

37343 

1 

SlCALL COP 

56225 

1 


(WKAXIS 

77775 

1 

UrSCAXIS VUMD 


03351 

0 


SCAXIS 

03343 

0 

STORE 

COP 

51545 

1 

CHSKAXIS DLOAD 

ABS 

03351 

0 


SCAXIS 

51025 

1 

DSU 

BpL 

16320 

1 


SINVEC 2 

56235 

0 


PTCKA.NG1 

52145 

0 

DLOW 

goto 

16324 

0 


VBCANG2 

56237 

1 


CtXPMFSN 

77745 

1 

PICKAirei DL(»0 


16322 

0 


VBCANGl 

77624 

1 

CCMWPSN (i»LL 


44530 

1 


DHLCCW 

75160 

1 

AXC.l 

AxC,2 

03320 

0 


HIS 

03425 

1 


DEL 

77624 

1 

CALL 


44304 

0 


»(M3 


45160 

1 

PINDGI>« AxC,l 

CALL 

00000 

1 


0 

44655 

1 


DCMTCCDU 

40234 

0 

RIS 

»TPO 

45547 

0 

' 

V1ST02S 


USBRaS PACE NO. 6 B6 S4 

O' SO, US AE3 TBYIKO TO POINT IT INTO 
OI^SAL LOGIC, ABOUT COUD CO KEI« 


STORK MPS (IN PD LIST) IN MIS 


INNER OI>«AL Axis IN PINAL S/C AXES 
LCCATE THE lO AXIS DIKKCTICN CLOSEST TO 
PINAL X S/C AXIS 

PINO IKE SIOKIESr BAY OP BOIATING THE 
S/C CUT OP GKHAL LOCic BY A BOIATICN 
ABCUr ♦- SCAXIS, I.E. IP (IG (SGN WS 3 ) 
X SCAXIS . XP» LESS THAN 0, U = SCAXIS 
OIHEBSrlSE U = -SCAXIS 


ROTATE ABOrr -SCAXIS 


ROIATB ABCUT ♦ SCAXIS 

ffiE IP WE ARE POINTING THE AOT 

SIN 29.5 DECS S2 

IP SO, ROWTE 50 DBGS ABOUT +- SCAXIS 
IP NOT, njST BE POINTING THE TRANSPCNDER 

OR SO* vector in the y, or z plane 

IN THIS CASE ROIATB 35 DECS TO GET OUT 
OP OI.'«AL LOCK (VECANG2 $360) 

= 50 DBDS $ 360 

CCMPUTE the ROlATICN ABOUT SCAXIS TO 

Bring pes cut of gl'Eal lock 


CCMPUIE THE NEW TBANSFOK-HTICN PROM 
DESIRED S/C Axes to STABILE MEvIBER AXES 
WHICH WILL ALIGN VI WITH VP A.ND AVOID 
GIMRAL LOCK 

Extract the cowandcd coo angies prcm 
THIS MATRIX 

CCNVERT TO 2*S CCMPtPWENT 
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I 

I 



L Re0,R62 USEH»8 PACE NO. T B6 84 


1T48 





27,2253 

00001 0 



0 


1T49 





27,2254 

77650 1 


GOTO 



1T50 

REP 

2 

LAST 

387 

27,2255 

03310 0 



VECOIIB4P 

REIURN TO CALLER 

1T51 





27,2256 

50375 0 

PIClcAXIS VLCWD 

DOT 

IP VP X VI = 0, PINO VP . VI 

1T52 





27,2257 

00035 1 



28D 


1T53 

HEP 

9 

LAST 

388 

27,2260 

03351 0 



SCAXIS 


1T54 





27,2261 

72240 1 


EM4 

ILQAD 


1T55 

REP 

1 



27,2262 

56266 0 



HOTlSO 


1T58 





27,2263 

00032 0 



25D 


1T5T 





27,2264 

77650 1 


GOTO 


IP VP = VI, CDU EESIRSl = PRES0VT CDU 

1TS8 

HEP 

3 

LAST 

389 

27,2265 

03310 0 



VECOl&tp 

PRESENT 0X1 ANGLES 

1T59 





27,2266 

47375 0 

ROT180 

VL£»D 

VXV 

IP VP, VI antiparallel, 180 DEG ROTATION 

1T60 

HEP 

10 

LAST 

388 

27,2267 

03327 1 



MIS +6 

IS REQUIRED. Y STABLE EEfflBR AXIS IN 

1T61 

REP 

2 

LAST 

281 

27,2270 

15330 0 



HIUNITX 

INITIAL S/C AXIS. 

1T62 





27,2271 

47256 0 


UNIT 

VXV 

PINO Y(SM) X X(I) 

1T63 

IffiP 

10 

LAST 

389 

27,2272 

0335 1 0 



SCAXIS 

PIND UNITXVI X UNITCYCai) X Xd))) 

1TB4 





27,2273 

40056 0 


UNIT 

Bar 

l.E. PKXc A vEXTTOR in THE PLANE OP X(I), 

1T85 

REP 

1 



27,2274 

56310 0 



PICKX 

Y( 94) PERPENDICULAR TO VI 

1T66 

REF 

5 

LAST 

388 

27,2275 

1734 3 0 


STOOL 

COP 


1T6T 





27,2276 

00045 0 



38D 

check magnitude 

1T68 





27,2277 

50025 0 


DSU 

B!^ 

OP THIS vector. 

1T69 

REP 

2 

LAST 

387 

27,2300 

16327 0 



DPB-14 

IP LESS THAN B-14, 

ITTO 

HEP 

2 

LAST 

389 

27,2301 

56310 0 



PICKX 

PIQC X-AxIS. 

17T1 





27,2302 

77775 1 


VIXMD 



1TT2 

REP 

6 

LAST 

389 

27,2303 

03343 0 



COP 


iTT3 

HEP 

7 

LAST 

389 

27,2304 

17343 0 

XROT 

STOOL 

COP 


1TT4 

REP 

2 

LAST 

289 

27,2305 

15330 0 



HIDPHALP 


1TT5 





27,2306 

77650 1 


GOTO 



1TT6 

REP 

1 



27,2307 

56160 0 



CCMPMATX 


ITTT 





27,2310 

52175 0 

pickx 

VLCAD 

GOTO 

PICK THE XAXIS IN THIS CASE 

17T8 

HEP 

3 

LAST 

389 

27,2311 

15330 0 



HIUNITX 


1779 

REF 

1 



27,2312 

56304 0 



XROT 


1780 





35,2000 



bank 

35 


1781 

REP 

1 . 



27,2000 



SETLOC WNUVBRl 


1782 





27,2313 



bank 



1783 





27,2313 

15555 0 

SINOI^€X! 

2DEC 

.4285835003 

=SIN(59) *2 

1783 





27,2314 

35172 0 





1784 





27,2315 

14113 1 

SINVBCi 

ZDEC 

.3796356537 

=SINC49.4) j2 

1784 





27,2316 

36 326 0 





1785 





27,2317 

07701 0 

SINVEC2 

2DEC 

.2462117800 

=SIN(29.5) $2 

1785 





27,2320 

3570 3 0 





1786 





27,2321 

04343 1 

VECANOl 

2Pe!C 

.1388888889 

= 50 degrees $360 

1786 





27,2322 

21616 0 





1787 





27,2323 

03070 0 

VECANGz 

2DEC 

.09722222222 

= 35 degrees $360 

1787 





27,2324 

34344 0 





1788 





27,2325 

00000 1 

IBIIDP 

OCT 

0 

keep this before DPB(-14) 

1789 





27,2326 

00001 0 

DPB-14 

OCT 

00001 




ASSQBLE BEVISIOff 249 OP AOC PBOGBAM COLOSSUS BY NASA 2021111-041 


20*35 OCT. 29,1968 KOOLADB .069 PACE 390 




1790 

1791 

1792 

1793 


1<60,R62 


BEP 2 LAST 383 


27,2327 

34,2002 

27,2000 

27,2330 


00000 1 


USBRaS PAGE NO. 8 Be S4 


OCT 00000 
BAf« 34 
SBTLOC MWWER 

bank 
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U R60,R62 


P1T94 

ROUTINE FOR initiating AUTOMATIC MANEUVER VIA KEYBOARD 

(V49) 

1T95 

REP 

4 

LAST 

383 

1155 




EBANKr 

CPHI 

1T96 

REP 

1 







COUNT 

2T/H62 

1T9T 

REP 

1 



27,2330 

3 4745 

0 

Re2DISP 

CAP 

V06N22 

1T99 

REP 

5T 

LAST 

384 

27,2331 

0 4555 

0 


IC 

BANKCALL 

1T99 

REP 

2 

LAST 

190 

27,2332 

20624 

0 


CADR 

QOPLASH 

1800 

REP 

16 

LAST 

25T 

27,2333 

1 5423 

0 


TCP 

BffiExr 

1801 

REP 

1 



27,2334 

1 2336 

1 


TCP 

OCMOVE 

1802 

REP 

2 

LAST 

246 

27,2335 

1 2330 

1 


TCP 

R62DISP 

A1803 











A1804 











1805 

REP 

15 

LAST 

384 

27,2336 

0 5435 

0 

OOlOVE 

ic 

UPPLAO 

1806 

REP 

2 

LAST 

384 

27 , 2337 

00124 

0 


ADRES 

3AXISPLO 

180T 

REP 

58 

LAST 

391 

27,2340 

0 4555 

0 


1C 

BANKCALL 

1808 

REP 

1 



27,2341 

56000 

1 


CADR 

R80CS4 

1809 

REP 

IT 

LAST 

391 

27,2342 

1 5423 

0 


TCP 

BTOEXT 



UffiBaS PAGE NO. 9 


B6 S4 


DISPLAY CCM44ND lOXJS CpHI, CTHB», CPHI 


PROCEED 

ENIBR 

astronaut may IXMD NEW ICDUS AT THIS 
POINT 

set 3-AxIS PLAO 
bit 6 PLAO 5 


I 
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•500 

•50001 BBP 
•50002 


15.2000 

22.2000 
22,2000 


BAfOC 15 

S8TLC3C KAlXMMl 

bank 
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9591 

RBP 

5 

LAST 

387 

Be, 1661 


BBAi«C: 

: BCDU 


•501S 

HEP 

1 





COUNT 

22/KALC 


0502 

BEP 

11 

LAST 

383 

22,2000 

0 6006 1 

KALCMAN3 TC 

INTPBET 


0503 





22,2001 

77634 0 

RIB 



0504 

REP 

2 

LAST 

387 

22,2002 

44376 0 


JEADCDIK 

PICK UP CURRENT axj ANGLES 

0505 

REP 

6 

LAST 

392 

22,2003 

03262 1 

STORE 

BCDU 

STCBB THE INITIAL S/C ANGLES 

0510 





22,2004 

72364 0 

AxC,2 

TLOID 

CCMPUIE THE transformation FHCM 

051T 

REP 

11 

LAST 

389 

22,2005 

03320 0 


MIS 

INITIAL S/C Axes to stable !«nber Axes 

0518 

RBP 

T 

LAST 

392 

22,2008 

03262 1 


BCDU 

(MIS) 

0519 





22,2007 

77624 1 

CALL 



0520 

RH' 

2 

LAST 

387 

22,2010 

44405 0 


CDUTODCM 


0521 





22,2011 

72364 0 

AxC,2 

TLOID 

CCMPUIE the TRANSPOKAATICN FRCM 

0522 

REP 

4 

LAST 

119 

22,2012 

034 25 1 


MPS 

PINAL S/C AXES TO SWBLE ME^!BER AXES 

0523 

REP 

5 

LAST 

391 

22,2013 

01156 1 


CJHI 

(MPS) 

0524 





22,2014 

77624 1 

call 



0525 

RBP 

3 

LAST 

392 

22,2015 

44405 0 


CDUTCDCM 


0526 





22,2016 

45160 1 

SECAD AxC.i 

CAIL 

MIS AND MPS ARBAys CALCTjonBO $2 

0527 

SB' 

12 

LAST 

392 

22,2017 

03320 0 


MIS 

0528 

REP 

1 



22,2020 

44334 0 


TRANSPOS 


0529 





22,2021 

77775 1 

VLOID 



0530 





22,2022 

77626 0 

smoR 



0531 

HEP 

12 

LAST 

112 

22,2023 

50474 0 

STOVL 

THIS +1^) 


0532 





22,2024 

77626 0 

SWDH 



0533 

HEP 

13 

LAST 

392 

22,2025 

50502 0 

STOirt, 

IMIS +6 


0534 





22,2026 

77626 0 

S»DR 



0535 

REP 

14 

LAST 

392 

22,2027 

74510 0 

STORE 

TMIS 

TMIS = TBANSPOS8(MIS) SCAIED By 2 

0536 





22,2030 

75160 1 

AXC,1 

AxC,2 


0537 

REP 

15 

LAST 

392 

22,2031 

03266 0 

TMIS 


0538 

REP 

5 

LAST 

392 

22,2032 

03425 1 


MPS 


0539 





22,2033 

77624 1 

CALL 



0540 

RBP 

3 

LAST 

388 

22,2034 

44304 0 


H<M3 


0541 





22,2035 

45575 1 

VUMD 

SWDR 


0542 

HEP 

1 



22,2036 

50335 1 

STOVL 

MPI +120 


0543 





22,2037 

77626 0 

SWDH 



0544 

REP 

2 

LAST 

392 

22,2040 

50343 0 

SIWL 

MFI *6 


^45 





22,2041 

77626 0 

SWDR 



0546 

HEP 

3 

LAST 

392 

22,2042 

74351 0 

STORE 

MPI 

MPI = TMIS MPS (SCAI.H) By 4 ) 

0547 





22,2043 

45001 1 

SETPO 

CAU, 

TRANSPOSE MPI IN PD LIST 

0548 





22,2044 

00023 0 


18D 


0549 

HEP 

1 



22,2045 

44343 0 


TRNSPSPO 


0350 





22,2046 

45575 1 

VLOW) 

SWDR 


0551 

HEP 

1 



22,2047 

50474 0 

STGVI, 

TMFI +12D 


0552 





22,2050 

77626 0 

SWDR 



0553 

HEP 

2 

MST 

392 

22,2051 

50502 0 

SltVL 

TMPI +6 
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0554 





22,2052 

77626 0 

STAiai 



0555 

REP 

3 

LAST 

392 

22,2053 

74510 0 

STORE 

WI 

TM**! = TRANSPOSE (MFI) SCALED BY A 

R0556 










R0557 

calculate cofskew and MPISYM 





R055a 










0559 





22,2054 

45345 1 

DCOAD 

DSU 


0550 

REF 

4 

LAST 

393 

22,2055 

03271 0 


TMFI *2 


0561 

REF 

4 

LAST 

392 

22,2056 

03430 0 


M'l *2 


0562 





22,2057 

45325 1 

POOL 

DSU 

CALCULATE COP SCALED BY 2/SIN(AM) 

0563 

REF 

5 

LAST 

393 

22,2060 

03432 1 


M»I *4 


0564 

REP 

5 

LAST 

393 

22,2061 

03273 1 


TMPI ♦A 


0565 





22,2062 

45325 1 

POOL 

DSU 


0566 

REP 

6 

LAST 

393 

22,2063 

03301 0 


TMFI +10D 


0567 

REP 

6 

LAST 

393 

22,2064 

03440 1 


MFI +10D 


0568 





22,2065 

77666 1 

VDEF 



0569 

REP 

4 

LAST 

112 

22,2066 

03311 1 

STORE 

COFSGEW 

ECJUALS MFISKEW 

R0570 










R0571 

calculate am and proceed according to its magnitude 



R0572 










0573 





22,2067 

43345 1 

DLCAD 

DAD 


0574 

REF 

7 

LAST 

393 

22,2070 

03426 1 


MPI 


0575 

REP 

8 

LAST 

393 

22,2071 

03446 1 


M'l +16D 


0576 





22,2072 

43225 0 

DSU 

OAD 


0577 

, REF 

2 

LAST 

31 

22,2073 

15322 0 


DPi/aTH 


0578 

REF 

9 

LAST 

393 

22,2074 

03436 0 


«»I +8D 


0579 

REF 

3 

LAST 

112 

22,2075 

03317 1 

STORE 

CAM 

CAM = (MFIO+MPl44MFl8-l)/2 HALF ^AIE 

0580 





22,2078 

77726 1 

AHCCOS 



0581 

REP 

2 

LAST 

112 

22,2077 

03365 1 

STORE 

AM 

AM=ArCCOS(CAM) (AM SCALED BY 2) 

0502 





22,2100 

51025 1 

DSU 

BPL 


0583 

REF 

1 



22,2101 

04367 1 


MINANG 

_ 

0584 

REF 

1 



22,2102 

44111 0 


CHEQCMAX 


0585 





22,2103 

77776 1 

EXIT 


MANEUVER lESS THAN 0.25 DEG 

0586 





22,2104 

0 0004 0 

INHINT 


GO directly into ATTITUDE HOD 

0587 

REF 

51 - 

LAST 

381 

22,2105 

4 4712 0 

CS 

CNB 

ABOUT COMMANDED ANGLES 

0588 

REF 

1 



22,2106 

55«332 0 

TS 

HCLDFLAG 

NOGO WIIL ST(» ANY RATE AND SET UP FOR 

0589 

REF 

1 



22,2107 

0 3301 0 

IC 

LCADCDUD 

GOOD RETURN 

0590 

REF 

1 



22,2110 

1 2727 0 

TCP 

NOGO 


0597 





22,2111 

45345 1 

CHECkmAx dload 

DSU 


0598 

REF 

3 

LAST 

393 

22,2112 

03365 1 


AM 


0599 

REF 

1 



22,2113 

04370 1 


MAXANQ 


0600 





22,2114 

77244 0 

BPL 

VLOAD 


0601 

REF 

1 



22,2115 

44123 1 


ALTCAlXl 

UNIT 

0602 

REF 

5 

lAST 

393 

22,2116 

03311 1 


COFaGBW 

COFSKEW 

0603 





22,2117 

77656 1 

UNIT 



0604 

REF 

8 

LAST 

389 

22,2120 

03343 0 

STORE 

COP 

OOP IS THE MANE(M?R AXIS 

0605 





22,2121 

77650 1 

GOTO 


SEE IF MA.NE(A/ER goes THRU GLMBAL IOCk 

0606 

REF 

1 



22,2122 

44736 0 


LGXlaGlRT 


0607 





22,2123 

53375 0 

AI,TCAIX: VIX»D 

VAD 

IP AM GREATER THAN ITO DEGREES 

0608 

REF 

10 

LAST 

393 

22,2124 

03426 1 


.'<’1 





1 

I 
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0609 


7 

LAST 

393 

22,212s 

03267 1 


TMPI 

0610 





22,2126 

77762 1 

VSHl 


0611 

ISP 

1 



22,212T 

27237 1 

STCVL 

KPI3YM 

0S12 

lEF 

11 

last 

393 

22,2130 

03434 1 


MPI +6 

0613 





22,2131 

74455 0 

VAD 

VSHl 

0614 

REF 

8 

LAST 

394 

22,2132 

03275 1 


TMPI +6 

0615 

BSP 

2 

LAST 

394 

22,2133 

27275 1 

STCVL 

KPISYM +6 

0616 

KEE 

12 

LAST 

394 

22,213A 

03442 0 


ffi'I »12D 

061T 





22,2135 

74455 0 

VAD 

VSRl 

0618 

REP 

9 

LAST 

394 

22,2136 

03303 1 


TMPI +120 

0619 

IffiP 

3 

LAST 

394 

22,2137 

03303 1 

STORE 

KPISYM *120 

R0620 









it0621 









R0622 

CAIiXlLAlE COP 






R0623 









0824 





22,2140 

70545 1 

DtXMD 

SRl 

0625 

RBP 

4 

LAST 

393 

22,2141 

03317 1 


CA.M 

0626 





22,2142 

45325 1 

PODl, 

DSU 

0627 

REP 

1 



22,2143 

15330 0 


DPHALP 

0628 

REP 

5 

LAST 

394 

22,2144 . 

03317 1 


CAM 

0629 





22,2145 

65204 1 

BCVS 

POCX, 

0630 

REF 

1 



22,2146 

45707 0 


SIGNMPAC 

0631 

REF 

4 

LAST 

394 

22,2147 

03307 0 


W’ISYM tlsD 

0632 





22,2150 

56225 1 

DSU 

DDV 

0633 





22,2151 

00001 0 


0 

0634 





22,2152 

00003 1 


2 

0635 





22,2153 

65366 1 

scmT 

POOL 

0636 

US' 

5 

LAST 

394 

22,2154 

03277 0 


MPISYM +8D 

0637 





22,2155 

56225 1 

DSU 

DCV 

0633 





22,2156 

00001 0 


0 

0639 





22,2157 

00003 1 


2 

0640 





22,2160 

65366 1 

SORT 

POOL 

0641 

REF 

6 

LAST 

394 

22,2161 

03287 1 


MPISYM 

0642 





22,2162 

56225 1 

DSU 

DOV 

0643 





22,2163 

00001 0 


0 

0644 





22,2164 

00003 1 


2 

0645 





22,2165 

55566 1 

SORT 

VOEP 

0646 





22,2166 

77656 1 

UNIT 


0647 

REP 

9 

MST 

393 

22,2167 

03343 0 

STORE 

COP 

RO640 









R0649 

DETERMINE LARGEST COP AND ADJUST ACCORDINGLY 



R0650 









0651 





22,2170 

45345 1 COFMAxGO DLCttD 

DSU 

0652 

REP 

10 

LAST 

394 

22,2171 

03343 0 


COP 

0653 

REP 

11 

LAST 

394 

22,2172 

03345 0 


COP *2 

0654 





22,2173 

71240 1 

RNW 

DLOAD 

0655 

BEF 

1 



22,2174 

44203 0 


(XMP 12 

0656 

REP 

12 

LAST 

394 

22,2175 

03343 0 


COP 

0657 





22,2176 

50025 0 

DSU 

B>M 

0658 

REP 

13 

I A ST 

394 

22,2177 

03347 1 


COP +4 


MPISYM=(KPI+TMF'n/2 SCALED BY 4 


PDo CAM 


PD2 1 - CAM 


COPZ = SORT(MFISYMb-CAM)/1-CAM) 

S root 2 


COPY = S(»T(MFIS»14-CAM)/(1-CAM) $ROOT2 




COPY = SC»lT(MPIsyM-CAM)/(l-CAM) $ROOT 2 


COPY G COPY 
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0659 

HEP 

1 



22,2200 

44260 

0 



0660 





22,2201 

77650 

1 


GOTO 

0661 

HEP 

1 



22,2202 

44234 

1 



0662 





22,2203 

45345 

1 

CCMP12 

DLOAD 

0663 

REP 

14 

LAST 

394 

22,2204 

03345 

0 



0664 

REP 

15 

LAST 

395 

22,2205 

03347 

1 



0665 





22,2206 

77640 

0 


B!4I 

0666 

REP 

2 

LAST 

395 

22,2207 

44260 

0 



066T 





22,2210 

51145 

0 

SETHCDz 

DLOAD 

0666 

REF 

6 

LAST 

393 

22,2211 

03313 

0 



0669 

REP 

1 



22,2212 

44216 

1 



0670 





22,2213 

57575 

1 


VLOAD 

0671 

REF 

16 

LAST 

395 

22,2214 

03343 

0 



0672 

REP 

17 

LAST 

395 

22,2215 

03343 

0 


STOBE 

0673 





22,2216 

51145 

0 

U2PC»S 

DLOAD 

0674 

REF 

7' 

LAST 

394 

22,2217 

03271 

0 



0675 

HEP 

1 



22,2220 

44224 

0 



0676 





22,2221 

57545 

1 


DLOAD 

0677 

REP 

18 

LAST 

395 

22,2222 

03343 

0 



0678 

REP 

19 

LAST 

395 

22,2223 

03343 

0 


STORE 

0679 





22,2224 

51145 

0 

0KU21 

DLOAD 

0680 

REF 

8 

LAST 

395 

22,2225 

03301 

0 



0681 

REP 

2 

LAST 

393 

22,2226 

44736 

0 



0682 





22,2227 

57545 

1 


DLOAD 

0683 

REP 

20 

LAST 

395 

22,2230 

03347 

1 



0664 

HEP 

21 

LAST 

395 

22,2231 

03347 

1 


STORE 

0685 





22,2232 

77650 

1 


GOTO 

0666 

RS' 

3 

LAST 

395 

22,2233 

44736 

0 



0687 





22,2234 

51145 

0 

METHODl 

DIXYAD 

0688 

REF 

7 

LAST 

395 

22,2235 

03311 

1 



0689 

REP 

1 



22,2236 

44242 

0 



0690 





22,2237 

57575 

1 


VLOAD 

0691 

REP 

22 

LAST 

395 

22,2240 

03343 

0 


STORE 

0692 

REP 

23 

LAST 

395 

22,2241 

03343 

0 


0693 





22,2242 

51145 

0 

UlPOS 

DLOAD 

0694 

REP 

9 

LAST 

395 

22,2243 

03271 

0 



0695 

REP 

1 



22,2244 

44250 

0 



0696 





22,2245 

57545 

1 


DLOAD 

0697 

REP 

24 

LAST 

395 

22,2246 

03345 

0 



0698 

REP 

25 

lAST 

395 

22,2247 

03345 

0 


STORE 

0699 





22,2250 

51145 

0 

CKU12 

DLOAD 

0700 

REP 

10 

LAST 

395 

22,2251 

03273 

1 



0701 

BSP 

4 

LAST 

395 

22,2252 

44736 

0 



0702 





22,2253 

57545 

1 


DLOAD 

0703 

REP 

26 

LAST 

395 

22,2254 

03347 

1 


STORE 

0704 

REP 

27 

LAST 

395 

22,2255 

03347 

1 


0705 





22,2256 

77650 

1 


(XJTO 

0706 

HEP 

5 

LAST 

395 

22,2257 

44736 

0 



0707 





22,2260 

51145 

0 

METHODS 

DIXIAD 


lemoDs 


MBTHODl 


COPZ a COPX OB COPY 
COPY O COPY OB C0F2; 


COP *2 
COP +4 


METHCD3 


COPZ O COPY OH COPX 


BPL 

COPEKEW +2 

U2POS 

VCCMP 

COP 

COP 

BPL 

MFISYM +2 

CKU21 

DCCMP 

COP 

COP 

BpL 

MPISYM +10D 
LOC skirt 
DCCMP 
COP +4 
COP +4 


COPY MAX 
UY 


SIGN CP UX OPPOSITE TO UY 


SIGN OP UZ OPPOSITE TO UY 


LOC SKIRT 
BPL 

COP skew 

UlPOS 

VCCMP 

COP 

COP 

BPl, 

MFISYM +2 
CKU12 
DCCMP 
COP +2 
COP +2 
BPL 

MFISYM +4 
LOC SKIRT 
DCOMP 
COP +4 
COP +4 


COPX MAX 
UX 


SIGN OF UY OPPOSITE TO UX 


SICN OF UZ OPPOSITE TO UY 


LOC skirt 
BPL 


COFZ MAX 
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0708 

0709 

0710 

0711 

0712 

0713 

0714 

0715 

0716 

0717 

0718 

0719 

0720 

0721 

0722 

0723 

0724 

0725 

0726 
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ANGLFIKD 


REP 

6 

last 

395 

REP 

1 



REP 

ZB 

LAST 

395 

REP 

29 

LAST 

396 

REP 

11 

LAST 

395 

REP 

1 



REP 

30 

LAST 

398 

REP 

31 

LAST 

396 

REP 

12 

LAST 

396 

REP 

6 

LAST 

395 

REP 

32 

LAST 

396 

REP 

33 

LAST 

396 

REP 

7 

LAST 

396 


22,2261 

03315 0 



COPSKEw *.4 

22,2262 

44206 0 



U3P03 

22,2263 

57575 1 


VLOlO 

VCQ-SP 

22,2264 

03343 0 



COP 

22,2265 

03343 0 


STORE 

COP 

22,2266 

51145 0 

U3P03 

DLQAD 

BPL 

22,2267 

03273 1 



MPISYM +4 

22,2270 

44274 0 



00131 

22,2271 

57545 1 


DLOID 

DC(NP 

22,2272 

03343 0 



COP 

22,2273 

03343 0 


STORE 

COP 

22,2274 

51145 0 

CKU31 

DLQAD 

BPL 

22,2275 

03301 0 



MPISYM tloD 

22,2276 

44736 0 



locskirt 

22,2277 

57545 1 


DLQAD 

DCCMP 

22,2300 

03345 0 



COP t.2 

22,2301 

03345 0 


STORE 

COP +2 

22,2302 

77650 1 


goto 

22,2303 

44736 0 



LOCSCIRT 


USBRaS PAGE NO. 5 Be S4 


UZ 


UX UZ 


SIGN OP IBC OPPOSITE TO UZ 


ITf UZ 


SIGN CP UY OPPOSITE TO UZ 




L 
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R0T2T 

ROT28 

ROT29 


MATRIX OPERATIONS 



0730 

22,2304 

77601 0 

MI<M3 SETPO 


0T31 

22,2305 

00001 0 


0 

0732 

22,2306 

04743 0 

DLCrtD* PDDL+ 

0733 

22,2307 

77762 1 


12D,2 

0734 

22,2310 

77770 1 


6,2 

0735 

22,2311 

55523 0 

PDDL* 

VDEF 

0736 

22,2312 

77776 1 


0,2 

0737 

22,2313 

64717 1 

MXV* 

PDDD4 

0738 

22,2314 

00001 0 


0,1 

0739 

22,2315 

77760 0 


14D,2 

0740 

22,2316 

64723 0 

PDDMc 

PDDl> 

0741 

22,2317 

77766 0 


8 D ,2 

0742 

22,2320 

77774 0 


2,2 

0743 

22,2321 

63666 1 

VDBF 

MXV* 

0744 

22,2322 

00001 0 


0,1 

0745 

22,2323 

64723 0 

PDDL* 

PDDlNt 

0746 

22,2324 

77756 0 


16D,2 

0747 

22,2325 

77764 1 


10 D ,2 

0748 

22,2326 

55523 0 

PDDL4 

VDEF 

0749 

22,2327 

77772 0 


4,2 

0750 

22,2330 

41517 1 

MXV* 

puai 

0751 

22,2331 

00001 0 


0,1 

0752 

22,2332 

77650 1 

ocrro 


0753 BBF 

2 LAST 392 22,2333 

44343 0 


TTOISPSF 

R0754 


RETUIW with M 1 XM 2 IN PD LIST 

R0755 





0756 

22,2334 

76601 1 

TRANSPOS SETPD 

VLCttD* 

0757 

22, 2335 

00001 0 


0 

0758 

22,2336 

00001 0 


0,1 

0759 

22,2337 

62713 0 

PDVlNc 

PDVL* 

0760 

22,2340 

00007 0 


6,1 

0761 

22,2341 

00015 0 


12 D ,1 

0762 

22,2342 

77606 1 

puai 

0763 

22,2343 

65 345 0 

TRNSPSPD DtXMD 

PDDL 

0764 

22,2344 

00003 1 


2 

0765 

22,2345 

00007 0 ’ 


6 

0766 

22,2346 

14003 1 

STODL 

2 

0767 

22,2347 

77626 0 

STADR 


0768 

22,2350 

63770 1 

STODL 

6 

0769 

22,2351 

00005 1 


4 

0770 

22,2352 

77725 1 

PDDL 


0771 

22,2353 

00015 0 


I 2 D 

0772 

22,2354 

14005 1 

STCDl, 

4 

0773 

22,2355 

77626 0 

STADR 


0774 

22,2356 

63762 1 

STODL 

I 2 D 

0775 

22,2357 

00013 0 


lOD 

0776 

22,2360 

77725 1 

PDDl, 




usehocs page no. a Ee S 4 


rt(M3 «A.,TIPLIES 2 3X3 MATRICES 
AND LEAVES RESULT IN PD LIST 
address op 1 ST matrix in XRl 
ADDRESS OP 2 ND MATRIX IN XR 2 

define vector M 2 CCOL 1 ) 

MiXM 2 (C 0 L 1 ) in PD 


define vector MzCCa, 2 ) 
MiXM 2 (CCL 2 ) in PD 


define vector M 2 ( COL 3 ) 
MixM2(C0L 3 J in PD 


reverse R0#S and cols in PD AND 


TRANSPOS transposes a 3X3 matrix 
AND LEAVES RESULT IN PD LIST 
matrix ADDRESS IN XRl 


matrix in PD 

ENTER WITH MATRIX IN PD LIST 
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OTTT 

22,2361 

00017 

1 



14D 

0T78 

22,2362 

14013 

0 


STOOL 

lOD 

0TT9 

22,2363 

77628 

0 


stadh 


0T80 

22,2364 

TTT60 

0 


STORE 

14D 

0T81 

22,2365 

77616 

0 


RVQ 


0T82 ■ 

22,2366 

00013 

0 

MINANO 

DEC 

.00069375 

0783 

22,2367 

17071 

1 

MAxANG 

DEC 

.472222 

R0784 

oiFBAL lock Constants 
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HETUTOf WITH TRANSPOSED MATRIX IN PD LIST 


ROT 85 
ROT86 


D = MQA CORRESPONDINO TO OIMBAL LOCK = 80 DEGREES 

NOL = BUFTOR ANGLE (TO AVOID DIVISIONS BV ZERO) = 2 DEGREES 


0787 





22,2370 

15667 1 

a) 

DEC 

.433015 

0708 





22,2371 

33555 1 

K3S1 

DEC 

.86603 

0789 





22,2372 

07777 1 

K4 

DEC 

-.25 

0790 





22,2373 

04000 0 

K4SO 

DEC 

.125 

0791 





22,2374 

00217 0 

a4GLCD 

DEC 

.008725 

0792 





22,2375 

17773 1 

CNGL 

DEC 

.499695 

0794 





22,2376 

0 0004 0 

BEADCDUK INHINT 

0795 

REP 

S 

LAST 

238 

22,2377 

3 0034 0 


CA 

axjz 

0796 

REP 

217 

LAST 

384 

22,2400 

54 156 1 


TS 

MPAC +2 

0797 





22,2401 

0 0006 1 


Extend 


0798 

REP 

6 

LAST 

266 

22,2402 

3 0033 1 


DCA 

CDux 

0799 





22,2403 

0 0003 1 


BEI,INT 

0800 

REP 

1 



22,2404 

1 6445 0 


TCP 

Tt.Oy> +6 

0801 





16,2000 



BANK 

16 

080101 

REF 

1 



22,2000 



SETIXC KALCMCN2 

080102 





22,2405 



bank 


080105 

REP 

2 LAST 

392 TO 

398’ 

261 261* 


COUNT* s$/KALC 

0802 





22,2405 

66370 0 

aXjTODCM AXT.l 

SSP 

0803 





22,2406 

00003 1 


OCT 

3 

0804 

HEP 

1 



22,2407 

00051 0 



Si 

0805 





22,2410 

00001 0 


OCT 

1 

0806 





22,2411 

00010 0 


STORE 

7 

0807 





22,2412 

77601 0 


SBTPD 


0808 





22,2413 

00001 0 



0 

0809 





22,2414 

47133 0 

LOOPSIN 

SLQAD* rtH 

0810 





22,2415 

00013 0 



lOD.l 

0811 

REP 

3 

LAST 

280 

22,2416 

45510 1 



CDULOGIC 

0812 





22,2417 

00013 0 


STORE 

lOD 

0813 





22,2420 

65356 1 


SIN 

PDDL 

0814 





22,2421 

00013 0 • 



lOD 

0815 





22,2422 

41546 0 


COS 

puai 

0816 





22,2423 

71300 1 


TIX,1 

DLOAD 

0817 

REP 

1 



22,2424 

44414 0 



LOOPSIN 

0813 





22,2425 

00007 0 



6 

0819 





22,2426 

72405 0 


DMP 

Sl,l 

0820 





22,2427 

00013 0 



lOD 


SIN(D) 

SIN(D) 

- COS(D) 
COS(D)COS(D) 
SIN(NGL)COS(D) 
COSCNGI,) 


S2 

51 

52 
$2 
S2 
S2 


LOW T(MPAC) with the current CDU ANGLES 


SUBROUTINE TO COMPUTB DIRECTION COSINE 

matrix relating s/c Axes to smBr^; 
MEMBER Axes FTCM 3 CDU ANGLES IN TCMPAC) 
SET XRl , Si AND PD FOR IXOP 


LOAD PD WITH 0 SINCPHI) 

2 COS(PHI) 

4 SINCIHEXA) 
6 C0S( THETA) 
8 SIN(Psn 
10 COS(PSI) 
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USEBoS PACE NO. 8 B6 S4 

0821 

22,2430 10001 1 

STORE 0,2 


0822 

22,2431 77745 1 

DLOAD 


0823 

22,2432 00005 1 

4 


0824 

22,2433 65205 0 

DMP POOL 


0825 

22,2434 00001 0 

0 

(POe SINCIHBTA)SIN(PHI)) 

0826 

22,2435 00007 0 

6 


0827 . 

22,2436 41205 0 

CMP DMP 


0828 ' 

22,2437 00011 1 

BD 


0829 

22,2440 00003 1 

2 


0830 

22,2441 44352 0 

SLl 0DSU 


0831 

22,2442 00015 0 

I2D 


' 0832 

22,244 3 7775 2 1 

SLl 


0833 

22,2444 10003 0 

STORE 2,2 


0834 

22,2445 77745 1 

DLOID 


0835 

22,2446 00003 1 

2 


0836 

22,2447 85205 0 

DMP POOL 

(PO7 COSCPHIlSINtTHETA)) SCALED 4 

0837 

22,2450 00005 1 

4 


0838 

22,2451 00007 0 

6 


0839’ 

22,2452 41205 0 

DMP DMP 


0840 

22,2453 00011 1 

8D 


0841 

22,2454 00001 0 

0 


0842 

22,2455 77752 1 

SLl 


0843 

22,2456 72415 1 

DiAD Stil 


0844 

22,2457 00017 1 

140 


0845 

22,2460 10005 0 

STORE 4,2 


0846 

22,2461 77745 1 

DU»D 


0847 

22,2462 00011 1 

8D 


0848 

22,2463 10007 1 

STORE 6,2 


0849 

22,2464 77745 1 

DLOID 


0850 

22,2465 00013 0 

lOD 


0851 

22,2466 72405 0 

DMP SLl 


0852 

22,2467 00003 1 

2 


0853 

' 22,2470 10011 0 

STORE sD,2 


0854 

22,2471 77745 1 

DLCWD 


0855 

22,2472 00013 0 

lOD 


0856 

22,2473 57405 1 

DMP DCCMP 


0857 

22,2474 00001 0 

0 


0858 

22,2475 77752 1 

SI,1 


0859 

22,2476 10013 1 

STORE 100,2 


0860 

22,2477 77745 1 

OCAMD 


0861 

22,2500 00005 1 

4 


0862 

22,2501 57405 1 

DMP DCCMP 


0863 

22,2502 00013 0 

lOO 


0864 

22,2503 77752 1 

Sl,l 


0865 

22,2504 10015 1 

STORE 120,2 


0866 

22,2505 77745 1 

DLCAD 


0867 

22,2508 72405 0 

DMP SLl 

(PUaf UP T) 

0868 

22,2507 00011 1 

80 


0869 

22,2510 41325 0 

pool, DMP 

(POT COSCPHnsiNClHETAlSINCPSin SCAIE4 

0870 

22,2511 00007 0 

6 
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USERaS PAGE NO. 


E6 S4 


08T1 

22,2512 

00001 

0 


0 


0BT2 

22,2513 

72415 

1 

DAO 

SLl 

(PUSH UP 7) 

08T3 

22,2514 

77626 

0 

STA1» 


C7=C0S(PHI)SIN('IHETVA)SIN(PSI) 

08T4 

22,2515 

67760 

1 

STCSS 

140,2 


0875 

22,2516 

77745 

1 

DLOAD 



0876 

22,251T 

72405 

0 

DMP 

SLl 

ipuai UP 6) 

0877 

22,2520 

00011 

1 


eD 


0878 

22,2521 

41325 

0 

POOL 

DMP 

(PDe SINCiHBTAlSINdnDSINIPSI)) 

0879 

22,2522 

00007 

0 


6 


0880 

22,2523 

00003 

1 


2 


0881 

22,2524 

72425 

1 

DSU 

SLl 

(PUSH UP 6> 

0882 

22,2525 

77626 

0 

stadr 



0883 

22,2526 

67756 

1 

STORE 

16D,2 

C8=-SIN(THETA)SIN(PH1)SIN(PSI) 

0884 

22,2527 

77616 

0 

RVO 


♦COS ( THETA ) COS ( PH I ) 

0885 

22,2530 


esDoc^ 

EOJALS 



0886 

15,2000 



bank 

15 


088601 REF 2 LAST 392 

22,2000 



SEnXlC ICALCMQ41 


088602 

22 , 25 30 



bank 




H0887 CAIAXATICN OP THE MATRIX DEL. 


R0888 

R0889 


* ♦ — T ♦ 

DEL = <IDMATOIX)C0S(A)+UU < l-COS(A) )+UX SIN(A) 


SCALFD 1 


R0890 

R0891 

R0893 

R0894 

R089S 


•HERE U IS A UNIT VECTOR (DP SCALED 2> AIXTIG THE AXIS OP ROTATICN. 
A IS THE ANGLE OP ROTATICM (DP SCALED 2) 

UPOI entry the STARTING ADDRESS OF U IS COP, AND A IS IN MPAC 


08955 

REF 

3 

LAST 

398 TO 

400’ 

83 344* 

CONT 

22/KALC 


0896 





22,2530 

41401 1 DELCOIP 

SETPD 

PUSH 

MPAC COCWINS THE ANGLE A 

0897 





22,2531 

00001 0 


0 


0898 





22,2532 

85356 1 

SIN 

pool. 

PDo = SIN(A) 

0899 





22,2533 

41546 0 

COS 

PUSf 

PD2 = COS(A) 

08995 





22,2534 

65302 0 

SR2 

POOL 

PD2 = COS(A) 

0900 





22,2535 

41021 1 

BDSU 

BOVB 

PD4 r- l-COS(A) 

0901 

REF 

2 

LAST 

394 

22,2536 

15330 0 


DPHAIJ- 


09014 

REF 

2 

LAST 

394 

22,2537 

45707 0 


SI(3NMPAC 



R0902 COMPUTE THE DIA(XNAL CCMPQ'RJNTS OP DEL 




$8 

S2 



09024 

22i2540 

77725 

1 

POOL 


0903 REF 34 l^ST 396 

22,2541 

03343 

0 


COP 

0904 

22,2542 

41316 

0 

DSQ 

DMP 

0905 

22,2543 

00005 

1 


4 

0906 

22,2544 

52415 

0 

XWD 

Sl,3 
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Be S4 


090T 





22,2545 

00003 

1 

0908 





22,2546 

77604 

0 

0909 

HEP 

3 

LAST 

400 

22,254T 

45707 

0 

0910 

HBP 

3 

LAST 

388 

22,2550 

17426 

1 

0911 

HEP 

35 

lAST 

400 

22,2551 

03345 

0 

0912 





22,2552 

41316 

0 

0913 





22,2553 

00005 

1 

0914 





22,2554 

52415 

0 

0915 





22,2555 

00003 

1 

0916 





22,2556 

77604 

0 

091T 

REP 

4 

LAST 

401 

22,2557 

45707 

0 

0916 

REP 

4 

LAST 

401 

22,2560 

17436 

0 

0919 

REP 

36 

LAST 

401 

22,2561 

03347 

1 

0920 





22,2562 

41316 

0 

0921 





22,2583 

00005 

1 

0922- 





22,2564 

52415 

0 

0923 





22,2565 

00003 

1 

0924 





22,2566 

77604 

0 

0925 

REP 

5 

LAST 

401 

22,2567 

45707 

0 

0926 

REP 

5 

LAST 

401 

22,2570 

03446 

1 


R0927 CCMPGIB THE OFF DIAGCNAL, TERMS OP DEL 


0928 





22,2571 

41345 

0 

0929 

REP 

37 

LAST 

401 

22,2572 

03343 

0 

0930 

REP 

38 

LAST 

401 

22,2573 

03345 

0 

0931 





22,2574 

72405 

0 

0932 





22,2575 

00005 

1 

0933 





22 , 2576 

41325 

0 

0934 

REP 

39 

LAST 

401 

22,2577 

03347 

1 

0935 





22,2600 

00001 

0 

0936 





22,2601 

43206 

1 

0937 





22,2602 

00007 

0 

0938 





22,2603 

41112 

0 

0939 

REP 

6 

LAST 

401 

22,2604 

45707 

0 

0940 

REP 

6 

LAST 

401 

22,2605 

17434 

1 

0941 





22,2606 

62421 

1 

0942 





22,2607 

77604 

0 

0943 

REP 

7 

LAST 

401 

22,2610 

45707 

0 

0944 

REP 

7 

LAST 

401 

22,2611 

17430 

0 

0945 

REP 

40 

LAST 

401 

22,2612 

03343 

0 

0946 





22,2613 

41205 

0 

0947 

!fiP 

41 

LAST 

401 

22,2614 

03347 

1 

0948 





22,2615 

00005 

1 

0949 





22,2616 

85352 

0 

0950 

REP 

42 

LAST 

401 

22,2617 

03345 

0 

0951 





22,2620 

41405 

0 

0952 





22,2621 

ooooi 

0 

0953 





22,2622 

62415 

0 

0954 





22,2623 

00007 

0 




2 


B(VB 

SIGNMPAC 



stcdl 

DEL 

COP *2 

UX UX(U-C03CA>) -tCOSiA) 

SI 

DSO 

DMP 




4 



DAO 

SL3 




2 




SIGNMPAC 



STODL 

DEL +8D 

CCP +4 

uy uy(i-cos(A)> ♦cos(A) 

SI 

DSO 

DMP 




4 



DAO 

SL3 




2 



BO/B 

SIGNMPAC 



STORE 

DEL +16D 

UZ UZ(l-COS(A)) -tCOSCAy 

SI 


DLOID 

DMP 

COP 

COP +2 




DMP 

SLl 





4 




POOL 

DMP 

COP +4 

0 

D6 

UX UY (l-COS A) 

S 4 

puai 

DAD 

Db 

UZ SIN A 

S 4 


6 




SL2 

Bom 

SIGNMPAC 




STCDL 

D 61 j 




BDSU 

9^2 





BGVB 

SIGNMPAC 
STCDL DEL +2 
COP 

DMP DMP 

COP +4 

4 

SLI pool, De UX UZ ( 1-COS A ) $ 4 

COP 4.2 

DMP PUSH Db Uy SIN(A) 

0 

DAD SL2 
6 
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ANtrPIND 


USER«S pa® no. 11 


REP e LAST 401 
REP 6 LAST 401 


I 


REP 9 LAST 402 
REP 9 LAST 402 
REP 43 LAST 401 


44 LAST 


REP 45 LAST 402 


0973 

ftBF 

10 

LAST 

402 

0974 

REF 

10 

LAST 

402 

0975 





0976 





0977 

REF 

11 

last 

402 

0978 

REF 

11 

LAST 

402 


22,2624 

77604 0 

BOVB 


22,2625 

45707 0 


SKJWPAC 

22,2626 

17432 1 

STODL 

DEL *4 

22,2627 

62421 1 

BDSU 

^2 

22,2630 

77604 0 

BO/B 


22,2631 

45707 0 


SICMRPAC 

22,2632 

17442 0 

STODL 

DSL +12D 

22,2633 

03345 0 


C® ^■2 

22,2634 

41205 0 

DMP 

DM? 

22,2635 

03347 1 


0® *4 

22,2636 

00005 1 


4 

22,2637 

65352 0 

SLi 

PDOL 

22,2640 

03343 0 


C® 

22,2641 

41405 0 

DMP 

pum 

22,2642 

00001 0 


0 

22,2643 

62415 0 

DAO 

a,2 

22,2644 

00007 0 


6 

22,2645 

77604 0 

BCVB 


22,2646 

45707 0 


siewpAc 

22,2647 

17444 0 

STODL 

ix/l +I 4D 

22,2650 

62421 1 

BDSU 

a-2 

22,2651 

77604 0 

B(Vfl 


22,2652 

45707 0 


SIGNMPAC 

22,265 3 

03440 1 

STORE 

DEL +10D 

22,2654 77616 0 

IIX TO CDU ANGIE ROJTINE 

RVO 


U!C UZ (l-C®(A))+inf SIN(A) 


UX UZ <U-CM(A))-UY SIN(A) 


06 UY UZ (1-C®(A)) 
08 UX SIN(A) 


UY UZfl-CMCA)) +UX SIN(A) 


UY UZ (l-COSCA)> -UX SIN(A) 


.X •-M.-MJll i v,«- IIUJ OlMniJ 

LEAVES axj ANKES SCALED 2PI IN V(MPAC) 
COSCMGA) WILL BE LEFT IN Si (SCALED i) 


: matrix ( SCALED 


R0984 THE DIRECTICN COSINE MATRIX RELATING S/C AXES TO STABLE MEMIEH AXES CAN BE WRITTEN Asm 


C iC^CIHETAXXJSIPSI) 

0 

C =-C®ClHErA)SIN(PSI)COS(PHI)<.SI (THEIAISINIPHI) 

1 

C :COS( THETA )SIN(PSI)SIN( PHI) S NCIHETAICKCPHI) 
2 

C =SIN(PSI) 


C =COS(PSI)COSCPHI) 

4 

C =-C®(psI)SIN(PHI) 

5 

C ,=-SINClHBI«)COSCPSI) 

6 

C rSINCIHETAlSINtPSDCOSCPHD+COS THETA)SIN(PHI) 

T 


I 



I 
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ftl002 



C s-SINCIHBTAISINCPSDSINCPHIIATO (THEI4)C03(PHI) 

R1003 



8 







R1004 



WERE PHI = 

OOA 





R1005 




THETA 

= IGA 





R1006 




PSI = 

MSA 





lOOT 





22,2855 

67543 1 

DCWrOCDU DLOID* ARCSIN 

1008 





22,2656 

00007 0 



6,1 

1009 





22,2857 

71406 0 


puai 

COS 

1010 





22,2860 

41152 1 


SLl 

BO/B 

1011 

REP 

12 

LAST 

402 

22,2681 

45707 0 



8IGNMPAC 

1012 

REP 

2 

LAST 

398 

22,2882 

00051 0 


STORE 

81 

1013 





22,2863 

57543 1 


DLCAD4 DCCMP 

1014 





22,2664 

00015 0 



12D,1 

1015 





22,2665 

67471 1 


DDV 

ARCSIN 

1018 

REP 

3 

LAST 

403 

22,2666 

00051 0 



81 

lOlT 





22,2667 

51123 0 


PDDIAc 

BPL 

1018 





22,2670 

00001 0 



0,1 

1019 

REP 

1 



22,2871 

44703 0 



CKTHETA 

1020 





22,2672 

57545 1 


DLQAD 

DCCMP 

1021 





22,2673 

43244 1 


BPL 

DAD 

1022 

REP 

1 



22,2674 

44700 0 



8UHALFA 

1023 

REP 

3 

LAST 

400 

22,2675 

15330 0 



DPHALP 

1024 





22,2676 

77650 1 


GOTO 


1025 

REP 

1 



22,2677 

44702 1 



CALCPHI 

1026 





22,2700 

77625 0 

suhalpa 

DSU 


102T 

REP 

4 

LAST 

403 

22,2701 

15330 0 



DPHALP 

1028 





22,2702 

77806 1 

CALCPHI 

PUSH 


1029 





22,2703 

57543 1 

CKTHETA 

DLCAD* DCCMP 

1030 





22,2704 

00013 0 



10D,1 

1031 





22,2705 

67471 1 


DDV 

ARCSIN 

1032 

REF 

4 

LAST 

403 

22,2708 

00051 0 



81 

1033 





22,2707 

51123 0 


rax* 

bpl 

1034 





22,2710 

00011 1 



8D,1 

1035 

RE® 

1 



22,2711 

44723 1 



CKPHI 

1036 





22,27 1 2 

57545 1 


DLOAD 

DCCMP 

1037 





22,2713 

43244 1 


bpl 

DAD 

1038 

HEP 

1 



22,2714 

44720 1 



3UHALPAP 

1039 

REP 

5 • 

LAST 

403 

22,2715 

15330 0 



DPHALP 

1040 





22,2716 

77650 1 


GOTO 


1041 

REP 

1 



22,2717 

44724 0 



VECOFANG 

1042 





22,2720 

52025 1 

SIHALPAP DSU 

GOTO 

1043 

REP 

6 

LAST 

403 

22,2721 

15330 0 



DPHAIP 

1044 

HEP 

2 

LAST 

403 

22,2722 

44724 0 



VECOFANG 

1045 





22,2723 

77745 1 

CKPHI 

mxAD 


1046 





22,2724 

43466 1 

VECOFANG VDEF 

RVO 


20*35 OCT. 28,1988 KOOtAT® .089 PAGE 403 
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PD +0 PSI 

PD +2 THEIA 

MUST check the SIGN OP COS( THETA) 
TO DETEIWINE the proper QUADRANT 


PUSH DOWN PHI 

PUSH UP PHI 

PUSH UP PHI 
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10512 





22,2725 

0 0004 

0 

N0ac>l2 

INHINT 


10513 

REE 

1 



22,2726 

0 3272 

0 


TC 

2EROEROR 

10514 





22,2727 

0 0004 

0 

NOOO 

INHINT 


10515 

HEP 

4 

LAST 

253 

22,2730 

0 3245 

1 


TC 

STOPRATE 

A1052 











1053 

REP 

23 

LAST 

370 

22,2731 

3 4711 

1 


CAP 

TWO 

1054 

REP 

15 

LAST 

379 

22,2732 

0 5140 

1 


TC 

WAITLIST 

1055 

REP 

8 

LAST 

392 

E6,1661 




EBANK= 

BCDU 

1056 

REF 

1 



22,2733 

03237 

1 


2CADH 

ENDMANU 

1056 

REF 

1 



22,2734 

44106 

0 




1058 

REP 

50 

LAST 

385 

22,2735 

1 5112 

1 


TCP 

ENDOPJCB 
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THIS IXCATICN ACCESSED BV A BpMP NOGO -2 


terminate maneuver 

note - ALL RETURNS ARB NOW MADE VIA 

GOODEND 
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L OINBAL lock AVOIDANCE 


0001 





15.2000 

0002 

REE 

3 

LAST 

400 

22,2000 

0003 





22.2T38 

0004 

REE 

9 

LAST 

404 

Ee.iesi 

R0005 

detecting GIMBAL LOCK 

0006 

REE 

1 



22.2T38 

OOOT 





22,2736 

0008 

REE 

1 



.22,2737 

0009 





22,2740 

0010 

REE 

2 

LAST 

180 

22,2741 

0011 

REP 

1 



22,2742 

0012 





22,2743 

0013 

REP 

3 

LAST 

388 

22,2744 

A0014 






0015 





22,2745 

0016 

REE 

2 

LAST 

405 

22,2746 

0017 

REP 

46 

LAST 

402 

22,2747 

0018 





22,2750 

0019 

REF 

1 



22,2751 

0020 

REF 

1 



22,2752 

0021 

REP 

4 

LAST 

393 

22.2753 

0022 





22,2754 

0023 

REF 

1 



22,2755 

0024 

REF 

3 

LAST 

405 

22,2756 

0025 





22.2757 

0026 





22,2760 

0027 

REF 

1 



22,2761 

0028 

REF 

2 

WST 

405 

22,2762 

0029 





22,2763 

0030 

REF 

1 



22,2764 

0031 

REP 

1 



22,2765 

A0032 






0033 





22,2766 

0034 

REF 

1 



22,2767 

0035 

REF 

1 



22,2770 

0036 





22,2771 

0036 





22,2772 

0037 





22,2773 

0037 





22,2774 

0038 





22,2775 

0038 





22,2776 

0039 





22,2777 

0039 





22,3000 

0040 





22,3001 

0040 





22,3002 

A0041 







bank 15 
SETLOC kALCSSCNI 

bank 

fflANKr BCDU . 
LOCaCIRT EOUALS NOOH«EC 


776 14 

1 

NOGIMLCC SET 


01074 

0 


CALCMANs 

70740 

0 

WCALC LxC.l 

DLOAD+: 

01130 

1 


RATBINDX 

04772 

1 


ARATE.I 

45002 

1 

SR4 

CALL 

44530 

1 


DGLCCMP 

74343 

0 

DLCAD+ 

VXSC 

04772 

1 


ARATE.I 

03343 

0 


COP 

777 21 

0 

MXV 


05004 

0 


ouadrot 

17311 

1 

STCKj 

BRATE 

03365 

1 


AM 

55605 

1 

DMP 

DDV* 

05002 

0 


ANGLTryE 

04772 

1 


AHATE,! 

77661 

0 

SR 


20606 

0 


5 

27317 

1 

STCVL 

TM 

03311 

1 


BrATB 

77761 

1 

VXSC 


05 026 

0 


BIA SCALE 

03275 

1 

STORE 

BIAST&1P 

77614 

1 

SETGO 


01035 

0 


CALCMAN2 

45033 

0 


NEWANGL +1 

00044 

1 

ARATB ^3EC 

.0022222222 

1505 3 

0 



00221 

0 

2DEC 

.0088888889 

24255 

0 



00554 

0 

2DEC 

.0222222222 

02660 

0 



05540 

0 

2Pec 

.1777777777 

26603 

0 



00003 

1 

ANGLTIME 2DEC 

.000190735 

04000 

0 




USER«S page no. 1 Eo S4 


CCMPUTB THE INCREMENTAL ROTATION MATRIX 
DEL CORRBSPGNDING TO A 1 SEK ROTATION 
ABOUT COP 


ATTIUCE ERROR BIAS TO PREVENT OVERSHOOT 
IN SYSTEM 

STATE SWIIQI CALCMAN2 (43D) 

OlOFP) = BYPASS starting PROCESXJHE 
i((N) = start maneuver 

= .05 DEG/SEC 
= .2 DEG/SEC 
= .5 DEG/SEC 

= 4 DEG/SEC $ 22.5 DEG/SEC 

= lOOB - 19 

MANavER ANGIT! TO MANEUVER TIME 
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22,3003 

03146 

1 

quadrot 

2Dec 

.1 

22,3004 

14632 

0 




22,3005 

00000 

1 


2DBC 

0 

22,3006 

00000 

1 




22,300T 

00000 

1 


2DEC 

0 

22,3010 

00000 

1 




22,3011 

00000 

1 


2Dec 

0 

22,3012 

00000 

1 




22,3013 

03131 

1 


ZPBC 

.099200 

22,3014 

11275 

1 




22,3015 

77461 

1 


2Pec 

-.012620 

22,3016 

47370 

0 




22,3017 

00000 

1 


2DEC 

0 

22,3020 

00000 

1 




22,3021 

00316 

0 


ZDEC 

.012620 

22,3022 

30407 

1 




22,3023 

03131 

1 


20BC 

.099200 

22,3024 

11275 

1 




22,3025 

00004 

0 

BIA SCALE 

2DeC 

.0002543132 

22,3026 

05253 

0 





ROTATION MATRIX PROM S/C AXES TO CONTROL 
AXES (X ROT = -T.25 DEO) 


=1 .1)CQST.25 
=-( .1)SINt.25 

<.l)SIN7.25 

(.l)CQS7.2S 

= U50/1B0)(1/0.6)(1/16384) 
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ROOOl 

aeWEBATION OP 

SIEERINO COMANDS for DIOITAL AUTOPILOT FREE FALL MANEUVERS 

R0003 

NEW CQM44NDS WILL BE 

GENERATED EVERY 

CNE SECaiD DUHINQ THE MANEUVER 


0004 





15,2000 



bank 

15 


0005 

HEP 

4 

LAST 

405 

22,2000 



ffiTLOC KALCMCNi 


0006 





22,3027 



bank 



OOOT 

REP 

10 

LAST 

405 

E8,1661 



EBANKr 

BCDU 


0008 

HEP 

4 LAST 

400 TO 

407’ 

191 535* 

CHjNT 

22/KALC 


0009 

REP 

2 

LAST 

393 

22,3027 

4 1332 

0 

NEWDELHI CS 

HCLDPLAO 

SEE IP maneuver has besi interrupted 

0010 





22,3030 

0 0006 

1 

EXTB© 


BY ASTRCNAUT 

0011 

REP 

2 

LAST 

393 

22,3031 

6 2725 

0 

B2MP 

NOGO -2 

IP SO, terminate KALCMANU 

0012 

REP 

12 

LAST 

392 

22,3032 

0 6006 

1 

NEWANGL TC 

INTPHBT 


0013 





22,3033 

75160 

1 

AXC.l 

AxC,2 


0014 

. REP 

13 

LAST 

392 

22,3034 

03320 

0 


MIS 

CCMPUIE THE NEW MATRIX FRCM S/C TO 

0015 

REP 

12 

LAST 

402 

22,3035 

03425 

1 


DEL 

STABLE NE48ER AXES 

0016 





22,3036 

77624 

1 

CALL 



0017 

REP 

4 

LAST 

392 

22,3037 

44304 

0 


«{M3 


0018 





22,3040 

45575 

1 

VLOVD 

STADR 


0019 

REP 

14 

LAST 

407 

22,3041 

50442 

0 

STOVL 

MIS ♦l^ 

CALCLXATE new DESIIffiD CDU ANGLES 

0020 





22,3042 

77626 

0 

STADR 



0021 

REP 

15 

LAST 

407 

22,3043 

50450 

0 

STOVL 

MIS +60 


0022 





22,3044 

77626 

0 

STADR 



0023 

REP 

16 

LAST 

407 

22,3045 

74456 

0 

STORE 

MIS 


0024 





22,3046 

45160 

1 

AxC.l 

CALL 


0025 

REP 

IT 

LAST 

407 

22,3047 

03320 

0 


MIS 


0026 

HEP 

2 

LAST 

388 

22,3050 

44655 

1 


DCMTOOIU 

PICK UP THE NEW OXJ ANQES FRCM MATRIX 

002T 





22,3051 

776 34 

0 

RTB 



0028 

REP 

2 

LAST 

388 

22,3052 

45547 

0 


V1ST02S 


0029 

REP 

1 



22,3053 

03267 

1 

STORE 

NCDU 

NEW CDU ANGLES 

0030 





22,3054 

77414 

0 

BCNCLR EXIT 


0031 

REP 

2 

LAST 

405 

22,3055 

01215 

0 


CAIXMAN2 

• 

0032 

REP 

1 



22,3056 

45142 

1 


MANUSTAT 

TO START MANEUVER 

0033 

REP 

24 

LAST 

404 

22,3057 

3 4711 

1 

CAP 

TWO 

+0 OTHERWISE 

0034 

REP 

2 

LAST 

112 

22,3060 

55«664 

0 

INCRDCDU TS 

KSPNDX 


0035 





22,3061- 

6 0000 

1 

DCLjn^ 



0036 

REP 

2 

LAST 

112 

22,3062 

55«865 

1 

TS 

KDPNDX 


0037 

REP 

3 

LAST 

407 

22,3063 

51«664 

1 

INDEX 

KSPNDX 


0038 

REP 

2 

LAST 

407 

22,3064 

3 1666 

0 

CA 

NCDU 

NEW DESIRED CIX; AiNGLES 

0039 





22,3065 

0 0006 

1 

EXTEND 



0040 

REP 

4 

LAST 

407 

22,3066 

5 1664 

1 

INDEX 

KSPNDX 


0041 

REP 

11 

LAST 

407 

22,3067 

21«661 

0 

MSU 

BCDU 

INITIAL S/C ANGtE OR PREVIttlS DESIRED 

0042 





22,3070 

0 0006 

1 

EXTEND 


CDU ANGLES 

0043 

REF 

1 



22,3071 

7 3141 

1 

MP 

DT/TAU 


0044 

REF 

3 

LAST 

407 

22,3072 

51«665 

0 

INDEX 

KDPNDX 


, 0045 

REP 

2 

[AST 

107 

22,3073 

53«576 

0 

DXGM 

DRITTXK 

ANGIE INCREMENTS TO BE ADDED TO 


L 
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0046 

0047 
0040 

0049 

0050 

0051 

0052 

0053 

0054 
R0055 

0056 

0057 

0058 
0060 
0061 
0062 
0062 

0063 

0064 

0065 

0066 

0067 

0068 

0069 

0070 

0071 

0072 

0073 

0074 

0075 

0076 

0077 

0078 

0079 

0080 
0081 
0082 

0083 

0084 

0085 

0086 

0087 

0088 

0089 

0090 


REP 

5 

LAST 

407 

REP 

3 

LAST 

407 

RE!P 

6 

LAST 

408 

REP 

12 

last 

407 

REP 

4 

LAST 

407 

REP 

2 

LAST 

108 

REP 

7 

LAST 

408 

REP 

1 




22,3074 

51«864 

1 

22,3075 

3 1666 

0 

22,3076 

51«664 

1 

22,3077 

57«661 

1 

22,3100 

51«685 

0 

22,3101 

55«646 

0 

22,3102 

11«664 

0 

22,3103 

1 3060 

0 


INDex KSPNDX 
CA NCDU 
INDEX KSPNr)X 

XW ecdu 

INDEX KDPNDx 
TS CDUXD 
CCS KSPKDX 
TCP INCHDCDU 


22,3104 0 0003 1 RBLINT 

COMPARE PRESENT TIME WITH TIME TO TERMINATE MANEU\/BR 


REP 

1 



22,3105 

0 3115 

1 

IMANUCttC TC 

TIKEOtC 

REP 

1 



22,3106 

1 3206 

1 


TCP 

CCNTMANU 

REP 

52 

LAST 

393 

22,3107 

3 4712 

1 


CAP 

Q® 

REP 

16 

LAST 

404 

22,3110 

0 5140 

1 

manuswl IC 

waitlist 

REP 

13 

LAST 

408 

E6,1661 




EBANKr 

BCDU 

REP 

1 



22,3111 

03232 

1 


2CADH 

HANUSTOP 

REP 

1 



22,3112 

44108 

0 








22,3113 

0 0003 

1 


REt,INT 

REF 

51 

LAST 

404 

22,3114 

1 5112 

1 


TCP 

B®OPJCB 





22,3115 

0 0006 

1 

TIMECHK 

Exits® 


REP 

11 

LAST 

374 

22,3116 

4 0025 

1 


DCs 

TIME2 

REP 

1 



22,3117 

53«673 

0 


DxCH 

TTTMP 





22,3120 

0 0006 

1 


extend 


REF 

2 

LAST 

405 

22,3121 

3 1717 

1 


DCA 

TM 

REF 

2 

LAST 

408 

22,3122 

21«673 

0 


das 

TTTMP 

REP 

3 

LAST 

408 

22,3123 

11«672 

1 


CCS 

TTTMP 

REP 

138 

LAST 

384 

22,3124 

0 0002 

0 


TC 

0 





22,3125 

1 3127 

1 


TCP 

+2 

REF 

1 



22,3126 

1 3137 

0 


TCP 

2NDHETRN 

REP 

4 

LAST 

406 

22,3127 

11«673 

0 


CCS 

TTTMP +1 

REP 

139 

LAST 

408 

22,3130 

0 0002 

0 


TC 

0 

REP 

1 



22,3131 

1 3133 

1 


TCP 

MANIXFP 





22,3132 

4 0000 

0 


CCM 


REF 

1 



22,3133 

6 3205 

0 

MANUOFP 

AD 

CNESEC +1 





22,3134 

0 0006 

1 


EXTE?® 


REP 

2 

lAST 

408 

22,3135 

6 3137 

1 


BZ4P 

2NDRETaN 

REF 

140 

LAST 

408 

22,3136 

24 002 

0 


INCH 

0 

REF 

141 

LAST 

408 

22,3137 

24 002 

0 

2NDRBTRM 

INCR 

O 

REP 

142 

LAST 

408 

22,3140 

0 0002 

0 


TC 

0 





22,3141 

03146 

1 

DT/TOLT 

DEC 

.1 





22,3142 

77776 

1 

manusiat 

EXIT 






22,3143 

0 0006 

1 


EXTEND 


REP 

12 

LAST 

408 

22,3144 

3 0025 

0 


DCA 

TIME2 

REP 

3 

LAST 

408 

22,3145 

21«717 

0 


DAS 

TM 





22,3146 

0 0006 

1 


EXITS® 
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DOXJ every tenth SEC 
BY Lfi4 DAP 


LOOP FOR THREE AXES 



initiauzaticn ROcrriNR 
FOR aljtcmatic maneuvers 

TM+TO maneuver COMPLETION TI.MS 
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ooai 

B8P 

2 

last 

408 

22.314T 

4 3205 1 

DCs 

CNBSBC 

0092 

seF 

4 

iast 

408 

22,3150 

21«717 0 

DAS 

TM 

0093 





22,3151 

0 0004 0 

INHINT 

0094 


53 

lAST 

408 

22,3152 

4 4712 0 

Cs 

CNB 

0095 

tBF 

3 

LAST 

407 

22,3153 

55«332 0 

TS 

HOXST-AO 

0096 

BO' 

3 

LAST 

405. 

22,3154 

4 1130 0 

CS 

RATBINDX 

009T 


15 

LAST 

345 

22,3155 

6 6211 0 

AD 

3 IX 

0098 





22,3156 

0 0006 1 

EXIE© 

0099 

mp 

1 



22,315T 

6 3161 1 

BzfV 

HiaiQAIN 

0100. 





22,3160 

1 3164 0 

TCP 

+.4 

0101 

fBP 

1 



22,3161 

4 1501 0 

HIGHOAIN Cs 

RCSFLAGS 

0102 

SEP 

29 

LAST 

381 

22,3162 

7 4674 1 

mask 

BITlS 

0103 

HEP 

2 

LAST 

409 

22,3163 

27«501 0 

ADS 

RCSFLAGS 

0104 

H^P 

3 

LAST 

405 

22,3164 

S3o<711 0 

DXCH 

BRATE 

0105 

HEP 

6 

LAST 

173 

22,3165 

53«526 0 

DXCH 

wbqdy 

0106 

BSP 

4 

LAST 

409 

22,3166 

S3«713 1 

DxOf 

BRATE +2 

OlOT 

BHP 

1 



22,3167 

S3«S30 1 

DxCH 

WBCDYi 

0108 

HHP 

5 

LAST 

409 

22,3170 

53«71S 1 

DxCH 

BRATE +4 

0109 

RBP 

2 

LAST 

106 

22,3171 

53«532 0 

DxCH 

WBCDY2 

0110 

8HP 

2 

LAST 

405 

22,3172 

3 1675 1 

CA 

BIASISMP +1 

0111 

fBP 

2 

LAST 

107 

22,3173 

55«5e4 0 

TS 

BIAS 

0112 

SEP 

3 

LAST 

409 

22,3174 

3 1677 0 

CA 

BIAST5MP +3 

0113 

BEP 

2 

LAST 

107 

22,3175 

55«56S 1 

TS 

BIASl 

0114 

REP 

4 

LAST 

409 

22,3176 

3 1701 0 

CA 

BIASTB4P +5 

0115 

HEP 

2 

LAST 

107 

22,3177 

55«S66 1 

TS 

BIAS2 

0116 

BB' 

5 

LAST 

299 

22,3200 

3 0025 0 

CA 

TIME! 

OUT 

BBP 

3 

LAST 

409 

22,3201 

6 3205 0 

AD 

CNESEC +1 

0118 

BEP 

1 



22,3202 

57<«a71 0 

XCH 

NEXTIMB 

0119 

REP 

2 

LAST 

408 

22,3203 

1 3057 1 

TCF 

INCRDCDU -1 

0120 





22,3204 

00000 1 

CWESSC DEC 

0 

0121 





22,3205 

00144 0 

DEC 

100 

0122 





22,3206 

0 0004 0 

CCNIMANU INHINT 

0123 

BSP 

6 

LAST 

409 

22,3207 

4 0025 1 

CS 

TIMBi 

0124 

BBP 

2 

LAST 

409 

22,3210 

6 1671 0 

AD 

NEXTIME 

0125 

REP 129 

LAST 

384 

22,3211 

10 000 0 

CCS 

A 

0126 

BSP 

54 

LAST 

409 

22,3212 

6 4712 1 

AD 

CNE 

012T 

BEP 

1 



22,3213 

1 3216 0 

ICF 

manucau. 

0128 

BBP 

1 



22,3214 

6 4674 0 

AD 

NECMAx 

0129 





22,3215 

4 0000 0 

COM 


0130 

VBP 

IT 

LAST 

408 

22,3216 

0 5140 1 

MANUCALL TC 

WAm.IST 

0131 

REP 

14 

LAST 

408 

E6,1661 


EBANKr 

BCDu 

0132 

REP 

1 



22,3217 

03225 1 

2CADR 

UPDTCALL 

0132 

REP 

1 



22,3220 

44106 0 



0133 





22,3221 

0 0003 1 

RELINT 


0134 

REP 

4 

LAST 

409 

22,3222 

3 3205 0 

CAP 

CNESEC +1 

0135 

REP 

3 

LAST 

409 

22,3223 

27«671 1 

ADS 

NEXTIME 

0136 

BSP : 

52 

LAST 

408 

22,3224 

1 5112 1 

TCF 

EWDOPJOB 
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(TM+T0)-1 

Enable autopilot to perform 
Automatic maneuvers 

SEE IF mNEUVERING AT HIGH RATE 

IF SO, set high RATE FLAG (BIT 15 OF 
RCSFLAGS) 

x-Axis maneuver rate 
Y-Axis maneuver rate 

Z-AXIS MANEUVER RATE 

insert ATTITJDE error BIASES 
INTO AUTOPILOT 


COJTINUE WllH UPDATE PROCESS 


INCRRvent TIi'«! for next lOTlATE 
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0137 

REF 

1 



22,3225 

3 7663 

0 

UPDTCALL CAP 

PRI028 

CALL POR UPDATE 

0138 

HEP 

14 

LAST 

373 

22,3228 

0 5042 

1 

TC 

PINDVAC 

OP STEERING CCNMANDS 

0139 

REF 

15 

LAST 

409 

E8,1681 



eaANX= 

BCDU 


0140 

REP 

1 



22,3227 

03027 

1 

2CADR 

NavDELHI 


0140 

REF 

1 



22,3230 

44106 

0 




0141 

REF 

16 

LAST 

'3B0 

22,3231 

0 5213 

1 

TC 

TASKCVER 
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0143 

REF 

1 



22.3232 

0 3256 

0 

MANUSTOP TC 

STOPYZ 


0144 

REF 

1 



22,3233 

0 3303 

1 

IC 

LQADYZ 


0145 

REF 

6 

LAST 

392 

22,3234 

3 1155 

1 

ENDRC3LL CA 

CPHI 


0146 

REF 

3 

LAST 

408 

22,3235 

55«646 

0 

TS 

OXKD 

set CDOXD to the CQSMANDfiD OUTER OINBAL 

0149 

REP 

5 

LAST 

404 

22,3238 

0 3245 

1 

1C 

STOPRAIB 


0150 

REF 

1 



22,3237 

3 1327 

0 

ENDMANU CA 

ATTPRIO 

restore users priority 

0151 

REP 

2 

LAST 

198 

22,3240 

54 063 

0 

TS 

NEWPRIO 


0152 

REP 

84 

LAST 

384 

22,3241 

3 4714 

1 

CA 

ZERO' 

ZERO ATICADR 

0153 

REF 

3 

LAST 

IBS 

22,3242 

53«326 

0 

DXCH 

AnCADR 


0154 

REF 

2 

LAST 

198 

22,3243 

0 5053 

1 

1C 

8PVAC 

RETURN TO USER OP GOMANUR 

0155 

REF 

17 

LAST 

410 

22,3244 

0 5213 

i 

1C 

TASKCVBR 


0156 

REP 

85 

LAST 

411 

22,3245 

3 4714 

1 

STOPRAIB CAP 

zero 


015T 

REP 

3 

LAST 

407 

22,3246 

55-575 

0 

TS 

delcixk 


0158 

REF 

4 

LAST 

411 

22.3247 

55-576 

0 

TS 

DELCDUX +1 

zero roll INOHn^TAL ANGLES 

0159 

REF 

7 

LAST 

409 

22,3250 

55-525 

0 

TS 

WflCDY 

RATE 

0160 

HEP 

8 

LAST 

411 

22,3251 

55-526 

0 

TS 

WBCDY +1 


0161 

REP 

3 

LAST 

409 

22,3252 

55-584 

0 

TS 

BIAS 

BIAS 

01811 

REF 

30 

LAST 

409 

22,3253 

4 4674 

1 

CS 

BIT15 

make Sure rich rate flag (bit 15 op 

01612 

REF 

3 

lAST 

409 

22,3254 

7 1501 

0 

mask 

RCSFLAOS 

RCSFLAOS) IS reset. 

01613 

REP 

4 

LAST 

411 

22,3255 

55-501 

0 

TS 

bcsflaqs 


0162 

REP 

86 

LAST 

411 

22,3256 

3 4714 

1 

STOPYZ CAP 

ZERO 


0163 

HEP 

2 

LAST 

107 

22,3257 

55-577 

1 

TS 

DELCDUY 

ZERO PITCH, YAW 

0164 

REP 

3 

LAST 

411 

22,3280 

55-600 

1 

TS 

DELCDUY +1 

INCREMENTAL ANGLES 

0165 

REF 

2 

LAST 

107 

22,3261 

55-601 

0 

TS 

DBLCDUZ 


0166 

REP 

3 

LAST 

411 

22,3282 

55-602 

0 

TS 

DBLCDUZ +1 


0167 

REP 

2 

LAST' 

409 

22,3263 

55-527 

1 

TS 

WBCDYl 

RATES 

0168 

REF 

3 

LAST 

411 

22,3264 

55-530 

1 

TS 

WBCDYl +1 


0169 

REF 

3 

LAST 

409 

22,3265 

55-531 

0 

TS 

WBCDY2 


0170 

REP 

4 

LAST 

411 

22,3266 

55-532 

0 

TS 

«*BCDY2 +1 


0171 

REF 

3 

LAST 

409 

22,3267 

55-565 

1 

TS 

BIASl 

BIASES 

0172 

REF 

3 

LAST 

409 

22,3270 

55-566 

1 

TS 

BIAS2 


0173 

REP 

143 

LAST 

408 

22,3271 

0 0002 

0 

TC 

0 


0174 

REF 

7 

LAST 

398 

22,3272 

3 0032 

0 

ZERCEROR CA 

CDLK 

PICK UP crxi ANGIES AND STORE IN 

0175 

REF 

4 

LAST 

411 

22,3273 

55-646 

0 

TS 

axixD 

CDU DESIRED 

0176 

REF 

2 

LAST 

219 

. 22,3274 

3 0033 

1 

CA 

OXTf 


0177 

REF 

2 

LAST 

108 

22,3275 

55-650 

1 

TS 

CDUYD 


0178 

REP 

6 

LAST 

398 

22,3276 

3 0034 

0 

CA 

ca.Tz 


0179 

REF 

2 

LAST 

108 

22,3277 

55-65 2 

0 

TS 

raxwD 


0180 

REF 

144 

LAST 

411 

22,3300 

0 0002 

0 

TC 

0 



I 
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0181 RBP 
8182 R2P 

0183 ESP 

0184 l®P 

0185 RSP 
0188 REP 


018T HEP 145 


lAST 

LAST 

LAST 

LAST 

last 


411 

22,3301 

3 1155 

1 

LOADCDUD CA 

411 

22,3302 

55«646 

0 

T3 


22,3303 

3 1156 

1 

LOADYZ CA 

411 

22,3304 

55«650 

1 

T3 


22,3305 

3 1157 

0 

CA 

411 

22,3306 

55«652 

0 

TS 

411 

22,330T 

0 0002 

0 

TC 


CPHI 

CtluxD 

ctksta 

CDuyo 

CPSI 

COUZD 

o 
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STORE TERMINAL ANGIES INTO 
CCM4AND ANGLES 






